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Industrial products of today owe their success,—their very 
existence, to alloy steels—steels undreamed of only a 


few short years ago. 


Yet greater things are in store for industry in the steels of 
tomorrow. Strength beyond comparison with that available 
today. Resistance to shock that now seems fanciful 


Fatigue resistance that lengthens useful life immeasurably 


STEELS TOMORROW 


j t 


Agathon Alloy steels, will help you solve many diffi- 
culties. And if your needs go beyond the limits of today's 
steels, the facilities of Republic's Research Division, the 
finest steel laboratory in the country, will help you delve 


into the possibilities of the steels of tomorrow. 


There's a wealth of practical information in Republic's new 


Alloy Handbook. A copy is yours upon request 


REPUBLIC STEEL 


CORPORATION 


GENERAL OFFICES: YOUNGSTOWN, OHIO 
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QUALITY CONTROL 


A Vital Factor in the Manufacture of 
Timken Steels 


The modern scientific precision of method 
and machinery which marks every phase of 
the production of Timken Alloy Steels, is 
matched by a system of surveillance that 
maintains an inescapable check on quality 
from one end of the plant to the other. 


Timken quality control begins with the raw 
materials. Nothing is taken for granted. 
Pig iron must check to Timken standards, 
and every alloying element must be scien- 
tifically tested for purity. 


Then come the melting tests. Melting is the 
key process of alloy steel production. Here 
the predetermined grade of the steel must 
be definitely established. Laxity of quality 


control at this point is fatal to the manu- 
facture of good steel. 


It is the aim of Timken technicians not only 
to keep every heat well within the chemical 
specification limits, but to get as close as 
possible to the preferred ideal condition sug- 
gested by the customer. 


So in Timken testing no hard and fast rule 
is laid down respecting the number of 
chemical tests to be made in connection 
with each heat. 


Testing ceases only when the responsible 
technical executive is satisfied that the 
specifications have been interpreted in the 
most efficient possible manner. The Timken 
Steel and Tube Company, Canton, Ohio. 
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The men who write about the cause and 
cure of a new forging defect are both well 
known in the A.S.S.T. Watrer E. Jominy is 
associated with the department of Engineering 
Research at the University of Michigan, and 
Apam M. Sreever is chief metallurgist for the 
Great Lakes Forge Co. in Chicago. Page 4 

In the pages devoted to correspondence 
this month appears a communication from C. 
B. Sawyer, research technician at the Brush 
Laboratories in Cleveland. Mr. Sawyer gradu- 
ated from Yale University and then did work 
as a post graduate and instructor in heat treat- 
ment at M.LT. In 1921 he was awarded the 
degree of Ph. D. Page 89 

The name of ArrHuur S. Rearpon also ap- 
pears among the correspondents. He is asso- 
ciated with Dorman, Long and Co., Ltd., in the 
construction of the new Sydney Harbor Bridge 
in Australia. He has been in charge of the 
tool work and heat treating. An article by Mr. 
Reardon on the heat treatment of the rivet 
snaps used on this job will appear in a later 


issue of this magazine. Page 91 


The second and concluding section of the 
discussion of welding by Frep T. LLEWELLYN 
bears witness to the author's knowledge of the 
many angles of the great and growing science 
of welding. Mr. Llewellyn is associated with 
the U.S. Steel Corp. and is past president of the 
American Welding Society. He is on the A.S 
S.T. Recommended Practice Committee 


The man who wiites about the economical 
melting of bronze in high frequency furnaces 
is in a position to write authoritatively, for his 
company melts a great deal of bronze in this 
way. The author is J. Howarp WIUILLIAMs, 
mechanical engineer for the General Fire Ex 
tinguisher Co. at Providence, R. | Page 57 

J. C. Weaver, whose series of articles on 
pickling is continued in this issue, was a student 
at Kenyon College when the U. S. entered the 
War. He entered the service of the govern 
ment and shortly after the War was put in 
charge of the pickling equipment department 
of the Ferro Enamel Supply Co. He is at present 
vice-president of the Weaver Bros Co., located 


at Adrian, Mich. Page 77 
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“Atmosphere Control 
in High Speed Steel 


Hardening” » » » 


AMERICAN 


High Speed Oven Furnace 


High Speed Steel Furnace at 
OF 


Morse Twist Drill Company 


en years a patented feature of American High Speed Steel Furnaces has been 


an auxiliary gas connection supplied to introduce raw gas to the heating 
chamber for the purpose of taking up the last trace of oxygen and thus reducing 
sealing and decarburization and the possibilities of burning to an absolute minimum. 


Write for catalog 


AMERICAN GAS FURNACE COMPANY 
MAIN OFFICE AND WORKS: ELIZABETH, N. J. 
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Youu want a copy of the new Riehle catalog when it’s 


issued in the near future. ¢ You'll want it very much 
when you know that its contents and the way they're pre- 
sented are the result of suggestions from leading members 
of the engineering profession. e We're not making a cat- 
alog to accord with what we think youll want. We know 
what you want because you told us. And so, for the first 
time in testing machine history, a catalog is being made in 
accordance with specifications drawn by those who will 
use it. @ From the handsome silver-embossed leather 
cover to the last period on the last page, the new Riehle 
catalog will be a revelation to you. ¢ A limited first edition 
is to be ordered for distribution to responsible members 
of the engineering profession. ¢ Order your copy now; 


we'll reserve one for you. 


BROS. TESTING MACHINE 


co. 


PHILADELPHIA, PA. 
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Metal — The Foundation of Modern Construction and Engineering 
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DIVERSE 


METALS... 


IN HUGE TERMINAL 


RAVELERS coming to Cleveland have for 


vears marveled at the old station on the Lake 
front —so dirty, so decrepit, so inadequate for 
a big and thriving city. Patrons of the New 
York Central, Nickel Plate, and Big Four lines 
now get an entirely different impression when 
entering the recently completed terminal. This 
station project stands today a remarkable com- 
bination of unique opportunity with the solution 
of complex engineering problems, the first ap- 
plication in the West of LeCorbusier’s revolu- 
tionary suggestion of a city on stilts, and the 
first conscious effort in America to develop such 
an area as a unified whole, a “city within a 
city.” an integral system of traflic and cireula- 
tion within a homogeneous architecture. 

It is no less a monument to modern metals 

its construction, its operation would be im- 
possible without extensive use of alloys de- 
veloped each for its specialized duty in present- 
day life. 

Ten years ago the terminal area was a run- 
down retail and miscellaneous business quarter. 
Most of the structures on the site had been built 
in the two decades after the Civil War, and as 
their original purposes changed and business 
moved in other directions, they lapsed into 
dowdy obsolescence. Into this section came men 
with vision, courage and ample financial re- 
sources, headed by two young Clevelanders, 
0. P. Van Sweringen and M. J. Van Sweringen, 
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and their good friend, Alfred HL. Smith, late 
president of New York Central lines. They ac 
quired 35 acres of streets and buildings, and 
removed everything — including 3,000,000 cu.vd 
of earth then erected in place a railroad ter 
minal and its approaches costing in the neigh- 
borhood of $80,000,000, and the first units of a 
business district on top of it which bring the 
preliminary value of the enterprise bevond 
S 100,000,000, 

In the course of clearing the site and its ap 
proaches, the Cleveland Union Terminal Co 
wrecked more than 1,000 buildings. These were 
mostly of two and three stories; they ranged 
from wooden shacks to a few fairly recent stecl 
frame ollice buildings of five or six stories, and 
included a considerable number of loft build- 
ings of the iron post and wooden beam type 
familiar from 1870.) In place of these were 
erected on caisson foundation a fabric of steel 
bridges and girders and tracks, and an inte 
grated skyscraper community over all. 
sidered mechanically, the new Cleveland sta 
tion is a triumph in modern metals. 

Civil engineers would be interested in the 
highly ingenious layout of trackage which con- 
trolled the form of the terminal. It was due 
to a number of physical factors, and the prob- 
lem was worked out under the supervision of 
H. D. Jouett, one of the principal engineers on 
the Grand Central Station, New York. 
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were as ingenious as the 
mechanics, but this article 
is concerned more with 
what might be called the 
metallurgy of the central 
terminal. 

Cleveland Union Ter- 
minal may be divided for 
purposes of description 
into three parts, the rail- 
road station, the ap- 
proaches and the air-right 
buildings. The station and 
the approaches were built 
by the Cleveland Union 
Terminals Co., owned by 
the New York Central, the 
Big Four and Nickel Plate 
railroads, with C. L. Brad- 
ley, the chief executive. 
The air-right buildings 
were erected by the Cleve- 
land Terminals Building 


Co., one of the enterprises 


A Four-Track Viaduct Forms the West Approach to Cleveland's 

Union Terminal. Heavy girders of structural steel and silicon steel 

compression members, aggregate an unusually large tonnage, to say 
nothing of reinforcing steel in piers and retaining walls 


sponsored by the Van 
Sweringen brothers who 
conceived the project and 


coordinated the various 


Cleveland is in the zone where the last of 
the Appalachian highlands look out over the 
beginning of the prairie. Streams gully the es- 
carpment of the plateau as they tumble to the 
plain and to a valley below the plain, the cor- 
ridor of the Cuyahoga River. These three levels 

highland, plain and valley floor — and _ the 
gullies which connect them are the essentials in 
the physical background of the new railroad 
terminal. 

The gullies enabled the railroads to ap- 
proach the center of the city cheaply. The val- 
ley through the middle made it possible to build 
a terminal on its edge without excavating too 
much soil. The highlands four miles to the east- 
ward support a population capable of utilizing 
an extensive rapid transit system. This system 
of high-speed electric lines, and the traflic fed 
into it, would in turn support a retail and office 
building district capable of paying for the air- 
right construction. Altogether, the economics 


units necessary for its suc- 

cess. The station is almost 

wholly beneath the first floor level of the build- 
ings. The ones now erected rest, in fact, upon 
the station. Five air-right buildings have al- 
ready been completed including the Hotel Cleve- 
land, the Terminal Tower (52 stories) and three 
others about 18 stories high. A large structure 
for a department store is now under construc- 
tion and hotel, general post office, and other 
buildings are in the background. The unit is 
an architectural whole, designed by Graham, 
Anderson, Probst & White, of Chicago, repre- 
sented on the ground by Major John M. Snead. 
Up to today, there is, in the whole deveiop- 
ment, 154,000 tons of structural steel. The heav- 
iest group of structures was the bridges, (in- 
cluding the viaducts for overhead street traffic) 
which consumed an aggregate of 58,500 tons. 
In this group were six viaducts carrying streets 
over the area, 13 railroad bridges within the 
area known as “terminal approaches,” and 38 
more erected on the New York Central or the 
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Nickel Plate right-of-way — more in number 
and heavier in construction than all the bridges 
Cleveland had built up to the time the terminal 


work started. Catenary structures for trolley 
and signal supports used 3,615 tons more steel 
in comparatively light shapes. 

The total weight of the steel in the sur- 
mounting buildings (not including the station) 
is 53,000 tons, and in addition there is a minor 
item of 2,000 tons or more of reinforcing steel. 

These steel orders were placed during 
about two vears, and while they were coming 
out, they represented the largest purchases in 
the structural steel industry. A succession of 
large orders for closely related projects is in- 
deed rare in industrial history. The Grand 
Central terminal district in New York contains 
a considerably larger steel tonnage, considered 
as a unity, but it has been developed over a 
period of at least 20 vears. 

All the weight of the giant Cleveland fab- 
rication rests on caissons running through a 
sandy soil to rock 250 ft. below the street level. 
Some of these caissons carry as much as 5,600 
tons load. In themselves they are unique not 
only for their great depth, but they were the 
first to be employed in Cleveland — the prac- 
tice on large work prior to this was to set build- 
ings on piles behind cofferdams or “float” them 
on thick, heavily reinforced concrete rafts. 

The streets running 


through the terminal area, 


of the streets, the special requirements of the 
station and the needs of the super-grade office 
buildings introduced a complex problem in de- 
sign. Many heavy trusses, such as shown 
below, transfer the weight of the superstruc- 
ture to places where strong columns could be 
erected. In one instance, there are two sets of 
these trusses; the lower one rests on columns 
placed between the curving railroad tracks, and 
the upper set carries the upper floors of an air- 
right building across the clear spaces reserved 
for concourse, waiting rooms and other station 
facilities just below street grade. 

American Bridge Co. fabricated structural 
steel in the terminal with the exception of about 
10,000 tons from Mt. Vernon Bridge Co. Most 
of the columns were of open-hearth silicon 
structural steel, quite similar to the analvsis and 
properties used in the main towers of the mam- 
moth Hudson River suspension bridge how uh 
der construction. This low alloy steel, when 
built into columns, permits loads nearly 25' 
greater than a duplicate made of the ordinary 
structural steel of commerce. The remainder 
of the skeleton is medium carbon; nearly all 
the beams in the station are the Carnegie wide 
flange beam, which commenced to be rolled at 
Homestead, Pa. in February, 1928, as the sta- 
tion work was getting under way. 


The special problem of ventilating a sta- 


nearly three-quarters of a mile 
of them, are structurally inde- 
pendent of the station and of 
Their 


column spacing meets the re- 


the buildings above it. 


quirements of the trackage be- 
neath but they stand by them- 
selves, with their expansion 
joints running across the sta- 


tion floors. The independence 


Heavy Trusses to Carry Tower- 
ing Buildings Over the Laby- 
rinth of Trackage and the Station 
Concourse. A skewed location 
of buildings on a.triangular plot 
is responsible for highly 
intricate steel work 
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Ornamental Bronze, Cop- 
per and Stainless Steel Are 
Commonly Used for Deco- 
rative Effects Outside Main 
Entrances of Modern Office 
Buildings. Nickel, monel 
metal, stainless steel and 
other white alloys are fa- 
vored for interior trim 


tion so completely enclosed was undertaken 
with 800 tons of galvanized air ducts served by 
more than 50 fans. The Jacob Halter Sons Co.. 
which installed the air-conditioning system, also 
used eight tons of “everdur™ (a copper alloy 
made by American Brass Co.) to carry acid 
vapors from the battery charging rooms. 

Interior ornament in the station included 
large amounts of “statuary” bronze or heavy 
cast bronze, employed in display windows, door 
frames, ventilator and radiator grills, lighting 
fixtures, ticket windows, announcement boards 
and gates. An idea of its artistic excellence 
can be gained from the view shown above of 
the entrance of one of the super-grade build- 
ings in the station area. 

Monel metal, nickel, aluminum, copper. 
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were plentifully used in the kitchens of the sev- 
eral restaurants on the concession area of the 
terminal — metals in such variety as to warrant 
a special article “Pots "N Pans” in last Novem- 
ber’s Merat Progress. Exposed plumbing fit- 
tings around the station and in the air-right 
buildings employed “chromard,” a chromium 
plated brass which Standard Sanitary Manu- 
facturing Co. has been making for about two 
vears. 

Going down to the track level and looking 
out at the vards and the approach tracks, it is 
found that the tracks within the station and on 
the approaches are of 127-lb. rail. Frogs in the 
turnouts are of manganese steel, and the space 
between the tracks is curbed to make a utility 


trough and covered with a grill. For the pur- 
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Windows Require 
Substantial Steel Frames 
and Bracing. Metal doors. 
or metal encased doors and 
frames are installed to in- 
crease fire’ resistance—in 
fact, trim of all sorts con- 
sumes a considerable ton- 
nage of sheet steel and strip 


Large 


poses of station operation, the tracks are electri 
fied along the approaches and beyond, a dis- 
tance of 17 miles. Signals and catenaries are 
carried on overhead lattice bridges of a great 
variety of design to conform to the requirements 
of the individual location, The main catenary 
cable is used for electrical conductivity and is 
therefore made of bronze strands surrounded 
by copper strands; it suspends the trolley wire 


High 


strength cable for guying, galvanized malleable 


of conventional hard drawn copper. 
iron, and special alloy fixtures abound in this 
work, which, according to the electrical engi- 
neers, is the most involved of its kind ever en- 
countered, including as it does an excessive 
number of curves, very little tangent track, close 


clearances, wind and sleet loads, 300-ft. aver 
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age spans, and a permissible vertical mov« 
ment of only two feet for the main messenges 
cable. 

Signals in the station area are controlled 
by 576 levers in the largest single interlocking 
machine ever installed. 

The longest of the 51 bridges crected or re 
erected for the terminal development is located 
at the beginning of the western approach. Tt is 
3.450 ft. long, located on ad’) curve and a 1.56! 
vrade. It consists of 20 girder spans set on 
Inassive concrete piers, as shown in the view on 
page S&, and terminates at the west in a long 
trussed bridge crossing the Cuvahoga River at 
theight suflicient to clear the masts of the Great 
Lakes ore carriers. This bridge had to be placed 


without false work. on account of the river trat 
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Unusually Heavy Girder Construc- 
tion in Western Approach. Struc- 
tural steel awards for the entire 
Cleveland terminal project featured 
the market news for a period 
of two years 


of its subsidiaries, Wisconsin Steel 
& Iron, did similar work on the Med- 
ical Arts building, illustrated in part 
on page 36. 

W. S. Tyler Co. of Cleveland 
made the elevator entrances on 
some of the buildings and the ele- 


vator cars on all, the elevator ma- 


lic, and this was accomplished by erecting it as 
a cantilever, using chains of eyebars for tem- 
porary anchorages, the connections of which 
were burned off with a cutting blowpipe after 
the trusses reached the opposite pier. 

Drainage along the track and from behind 
the very extensive concrete retaining walls is 
effected by Toncan iron and Armco corrugated 
iron pipes, with cast iron pipes crosswise of the 
track. An unusual amount of high retaining 
wall, erected along the depressed trackage, con- 
sumed large tonnage of reinforcing bars, rolled 
at Bourne-Fuller plant within rifle shot. 

Over this interlacing of tracks and circuits 
operate more than a score of 204-ton electrical 
locomotives, the joint product of General Elec- 
tric Co. and American Locomotive Co. The 
frames of these 80-ft. machines are of cast steel, 
their driving wheels solid rolled steel. Copper, 
of course, forms the bulk of the electricity-car- 
rving equipment inside these machines, but 
many special varieties of steels and other alloys 
go into their construction. 

telurning now for a more detailed look at 
ihe air-right or super-grade buildings piled on 
top the station and approach trackage, we find 
an important item covered by the specification 
called “ornamental iron and bronze.” The Flour 
City Ornamental Iron Co. did the work on the 
Tower building, and before the same work had 
commenced on the station, the company had 


been merged into General Bronze Corp. Another 


38 


chinery and control being built by 

Otis Elevator Co. Elevator cars in 

the Tower are made of steel sheet with baked 

enamel finish, bronze castings in the grills, and 

the bases of sheet bronze. Elevator entrances 
in two buildings are solid color enamel. 

Many first floor entrances have been done 

by the Tyler Company in an inlay developed 

about three years ago, whereby intricate designs 

or marquetry are executed in wood veneer and 


“benedict nickel.” The work follows the exu- 
berant tradition of the great marqueteurs of two 
centuries ago. The metal may be of any kind - 
steel, bronze, aluminum — the wood also of any 
sort, but the alloy much used by Tyler is made 
of nickel, copper, tin and a little chromium. 

Tonnages of metal large in the aggregate 
were employed on these buildings in sheet metal 
work, doors, windows, plumbing, heating, con- 
duits, hardware, pneumatic tubes, lighting fix- 
tures, vaults, electric cable —— the innumerable 
filments of the modern building — and _ these 
were, in general, the types in any modern oflice 
structure. After the bu.lding rose above the 
mezzanine or second floor the unusual construc- 
tion problems ceased to appear. 

Such a sketch as this can but poorly body 
forth the details of this intricate undertaking. 
Perhaps, however, it has brought forth the fact 
that such a building project, designed to focus 
and unify all forms of metropolitan. tratftic 
railway, rapid transit, automobile and pedes- 
trian — is a vast complex of metals and stone, 


but of these, metals are supreme. 
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CARBURIZING WITH GAS 


IN UNDERGROUND RETORTS 


ENERALLY speaking, the carburizing 
process is usually thought of as a reaction be- 
tween the steel to be hardened and a solid car- 
burizing material, under properly regulated 
heat. When operated in this manner, the 
method involves the use of the necessary fur- 
naces to produce the desired temperature for a 
suflicient time, the containers of various shapes 
and designs in which the work is packed with 
the solid carburizing compound or material, 
and the hoists or trucking equipment for load- 
ing the containers in and out of the furnaces. 
In addition, provision must be made for storing 
the carburizing compound, separators or grad- 
ers must be installed to clean used carburizing 
materials, and some method used —- mechanical 
or Otherwise —for mixing the cleaned and 
graded used material with the proper amount 
of fresh carburizer, for further use. 

The very nature of the operation, as con- 
ducted commercially on a production scale, 
requires the appropriation of valuable space 
for the preparation of the work for actual car- 
burizing, and large investments for containers 
(where non-ferrous alloys are used for such 
equipment). Losses due to break-down and 
the shrinkage of the solid carburizing material 
are high, and have to be considered in any 
appraisal of the cost of the operation. 

Necessarily then, the labor of handling a 


solid carburizing material and packing and 
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otherwise preparing the parts to be carburized, 
together with the interest charge and rental on 
storage space for idle equipment such as the 
carburizing boxes, containers and carburizing 
material in stock, all are cost items which enter 
into the total when carburizing by means of a 
solid carbonaceous material, and must be con- 
sidered. 

As a matter of fact, the process depends on 
chemical reactions between the steel to be car- 
burized and a gas, or gases, in immediate con- 
tact with the steel. This fact has been amply 
proved. While it is probably possible for steel 
to absorb carbon from solid material at the very 
point of contact, it is certainly true that practi- 
cally all of the carbon added to the surface 
lavers of the metal comes from gases distilled 
from the solid packing materials at furnace 
heat, or from carbon monoxide formed by the 
same material burning in the air trapped within 
the pot. What then would be more logical than 
to use a prepared gas if a suitable one could be 
found, readily available without the installation 
of a special generating plant? 

As a preliminary step to finding out the 
possibilities of carburizing high quality auto- 
motive parts with gas, the rotary retort furnace 
shown in the illustration on this page was ob- 
tained. Preliminary tests were run with serap 
parts, in order to determine such things as the 


time required to bring the charge to tempera- 


39 


: 
Les 
: 
| 
pe 
4 
a < 
PEE 
| 
= 
4 
fi 
< 


Rotary Gas Furnace in Which 
Was Done the Investigative 
Work. Now operated on de- 
hydrated city gas. Net capacity 
is 700 lb. per charge. Quench- 
ing tank is in immediate 
foreground. 


ture, and the uniformity of this) temperature 
throughout the charge. After once establishing 
a suitable time-temperature cycle, test) runs 
were made, using ordinary 530-B.t.u. city gas, 
of the following composition : 


Carbon dioxide, CO 3.00%, 


Oxvgen, ©. 60 
Carbon monoxide, CO 12.10 
Methane, CH, 20.80) 
Hydrogen, H 11.60 
Nitrogen, N 5.60 
Iluminants 130 


Pressure of the gas inside the hot retort) was 
maintained at eight ounces, in this first series 
of experiments, and the amount of gas passing 
through the hot retort for carburizing was con- 
trolled by means of a valved pipe screwed into 
the outlet cover. The depth of the case and 
its carbon content were carefully checked on 
repeat runs, both microscopically and by chem- 
ical analysis. 

Satisfactory carbon concentration was not 
obtained at first. Thinking that this might be 
due to a lack of carbon-bearing gases in the 


city gas, 1 lb. of solid carburizing materials was 


charged into the retort with every 50 Ib. of steel. 
This practice gave us much better results and 
was continued on some production runs for a 
short period of time while further investiga 
tions were carried on. 

The next successful step in the use of gas 
alone was with pure propane, this gas being 
delivered from cylinder containers to a mixer 
or carburetor, where gas and air were propor- 
tioned before delivery to the retort. The rela- 
tive proportions were constantly checked by 
chemical analysis. Carbon content of the case 
obtained with various proportions of gas and 
air was determined. 

As a final result of this series of large scale 
experiments, it was found that a mixture of 
1. propane and 60° air would give the 
desired case. The microscopic appearance of 
the case, transition zone, and core when using 
this mixture is shown on page 13, and it may 
be compared with similar micros for steels 
heated with other carburizing materials. 

This mixture of propane and air was used 


ona production basis for a period of time, while 
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extending the investigations on city gas in order 
to determine whether it could be used success- 
fully as a carburizing medium. 

After extended tests, city gas was again 
tried. This time the gas was thoroughly dehy- 
drated and the carburizing process carried on 
with 15 Ib. pressure. Marked success, both as 
to the carburizing time and the quality of the 
case was achieved. 

In order to determine what part pressure 
played, a number of runs were made using 
dehydrated gas at 8-oz. pressure. It was found 
that it required an appreciably longer time to 
produce the desired depth, although the quality 
of the case was equal to the quality of the case 
produced under the higher pressure. Inthe 
event that only low pressure gas is available, it 
would require some accounting to determine 
work going through 


whether the amount of 


would warrant the expense of a booster for 


the gas pressure, 


It so happens that one of our plants uses 


natural gas for fuel. Based upon our success 
in other plants using city gas and propane, it 
was decided (when expansion became neces 
sary) to install a battery of pit-type carburizing 
These new 


furnaces in the production line. 


furnaces, shown in the view below and on the 
next page, embraced a new feature which added 
materially to the already excellent thermal efi 
ciency of the furnaces themselves. 


This feature consisted of a heavily insul 


ated double chamber. In effect it is an air 
tight container, or, as it was called, a heat 


exchanger. It is large cnough to take two fur 


nace charges-— one charge already carburized 
and ready for cooling, the other side of the 
chamber for a cold charge ready to be carbur 
ized. By means of suitable vents between thr 
two sides and the introduction of a suction fan 
beneath the cold charge, it was possible to pre 
heat the cold charge to S00 


sipated from the carburized charge, heat which 


IF. by the heat dis 


would otherwise be wasted. 


Gas Carburizing Machine Sat in Produc- 
tion Line. All settings. burners and 
flues are in a well-insulated pit, and only 
a slight amount of heat is radiated 
through top into surrounding room. Be- 
low ground are also air blowers, tem- 


perature controllers and gas dehydra- 
tors. Tops of carburizing retorts appear 
at the right, each having a net capacity 
of approximately 2400 lb. of small auto- 
motive parts. At the left of the view are 
seen the tops of the heat exchangers. 
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Pit-T ype Gas Carburizer. Top of heating chamber 
in foreground; tops of heat interchange pit in mid- 
dle distance. In the background are stacked the 


perforated baskets for work while in the furnace, 
and the shroud used to protect the hot metal while 
transferring from furnace to heat interchanger. 


This system of operation not only reduced 
the total time necessary to heat the cold charge 
to temperature in the carburizing furnace, but 
thereby increased the furnace production per 
hour and enabled the department to handle a 
greater number of parts per hour than the orig- 
inally estimated capacity. 

Natural gas also worked very successfully 
as a carburizing medium. Compare the micro- 
structures as shown along the bottom of the 
opposite page with the others. The furnaces 
cause no heat or dust nuisance, and are placed 
in the production line without any housing; no 


difference in the nearby room temperature is 
noticeable. 

Furthermore, their operation is as nearly 
desired. Parts to be 


automatic as could be 


carburized move down conveyors from. the 
machine line to the point where holding fix- 
tures are loaded. By the simple expedient of 
proper timing, one man with no great physical 
effort can attend the entire installation. All 
handling is done by means of an electrically 
operated over-head crane. The 


tendant loads and unloads the carburizing fix- 


furnace at- 


tures, charges and discharges the furnaces, and 


Case, Transition and Core of Piece Carburized With Solid Material 
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watches his temperature recorders. He has no carburizing 
compound to handle, and no fuel valves to manipulate (as 
the furnace temperature is controlled automatically); there 
is no big supply of boxes cooling down or being packed, and 
the result is a machine-like precision that adapts itself to 
quality and quantity production, 

From the foregoing it may be seen that we have suc- 
cessfully used three different types of gases for carburizing, 
namely, dehydrated city gas, pure propane gas, and natural 
gas. Undoubtedly there are many others that will work 
with equal success. 

It so happens that retort furnaces now available lend 
themselves to the shapes we wish to carburize in them, and 
therefore work to our advantage. It is well to recognize the 
fact that there are other shapes that the present types of 
furnaces do not lend themselves to readily, inasmuch as 
the parts cannot be placed in such a manner as to occupy 
the retort economically. 

We believe we have obtained certain well-defined ad- 
vantages from gas carburizing over the process of carburiz- 
ing by means of a solid carburizing material, and these ad- 
vantages may be summarized as follows: 

1. Lower labor cost. 

2. Lower fuel cost: (a) By pre-heating; (b) By elim- 
inating the insulating effect of a solid carburizing material; 
(c) By the fact that retorts are always at temperature, as 
compared with the heating and cooling down of containers 
when solid carburizing material is used; (d) By control of 
temperatures, the parts are brought to temperature before 
the admission of any carburizing medium. 

3. Lower cost of carburizing medium. 

1. Uniformity of the desired results: (a) Depth of 

case; (b) Carbon concentration of case. 
». Lower container cost. The retort, being constantly 
under temperature, has not the disadvantages of cooling 
down and heating up repeatedly; consequently the life is 
increased materially. 

6. Flexibility. The smaller units permit the meeting 
of production schedules in a manner much more readily than 
that obtainable by any other type. 


Hyper- and Hypo-eutectoid Zone of Piece 
Carburized in City Gas Containing 
( oke Oven Gas 


Above Three 


Transition and Core, 


40% 


Vicros Represent 
Carburized with 


Propane, 60° 


a 
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Case, Transition and Core of Piece Carburized with Natural Gas 


Air 


Case, 
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By Charles E. Herd 


STAINLESS STEELS USED 


IN HEAVY MACHINERY 


ANUFACTURERS of heavy machinery 
are having imposed upon them ever increasing 
demands due to space restrictions, weight con- 
siderations (or a combination of both), together 
with requirements for rust- and acid-resisting 
properties as well as higher physicals at ele- 
vated temperatures. Such requirements have 
been met by the utilization of ferrous and a host 
of ternary and quaternary alloys. Some of them 
have known composition and registered trade 
names. Compositions of others may be unknown 
to the engineering profession at large, vet have 


familiar physical properties because they have 


been extensively advertised under particular 


trade names or brands. Lastly there is available 
as a most important class the readily recogniz- 
able and large choice of allovs recommended by 
the Society of Automotive Engineers, American 
Society for Testing Materials, British Engineér- 
ing Standards Association, and the Canadian 
Engineering Standards Association. 
Fortunately, the designer and engineer finds 
in his hands the means to select intelligently and 
economically that particular alloy which will 
most satisfactorily fulfill the conditions or re- 
quirements of a particular design. He is in- 


debted to the rapid advance that has been made 


~ 
~ 


in the art and science of metals during the 
present generation, and the wealth of data ac- 
cumulated by the researches and experiments 
by eminent scientists and metallurgists. 

Prior to the War, about the only informa- 
tion of this sort available about the special steels 
came from the makers, information (it may be 
said) not always as accurate as it might be. This 
situation has changed radically. Steel manufac- 
turers generally are now aware that their tech- 
nical publications are perused by very critical 
readers, and in consequence, there has been a 
marked improvement both in the arrangement 
and completeness of the data given. Many of 
these publications are worthy of a prominent 
place in the library of every engineer. 

Willingness of steel and alloy makers to co- 
operate with the engineering departments of 
their customers on some intricate problem of 
design in which a proper selection of the cor- 
rect materials is of vital importance, is a serv- 
ice that cannot be commended too highly, and 
has contributed in no small measure to the satis- 
factory solution of many difficult problems and 
the ever increasing use of special alloys. 

Undoubtedly much wider use will be made 


of this service, resulting in a closer cooperation 
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between the metallurgist and the engineer, with 


a correspondingly steady improvement in the 
stability of structures generally. 

Coming now to specific instances, let me 
note some of the applications of stainless steel 
made within the last three years by the Domin- 
ion Engineering Works in the construction of 
paper mill machinery and hydraulic turbines. 

Perhaps one of the most recent and out- 
standing examples in the application of stain- 
less steel is a “Millspaugh” patent suction press 
roll, shown completely assembled in the view 
at the bottom of this page. This was installed 
during 1929 by the Abitibi Power & Paper Co.. 
Ltd., on their 232-in. news print machine at 
Iroquois Falls, Ontario. 

This roll was forged from a 14‘. chromium 
billet; the 
chined being 30 in. diameter, 20 ft. long, with a 


steel dimensions when finish-ma- 


wall thickness of 1!» in. Following turning and 
boring, almost 120,000 holes, 11/64 in. diameter, 
were drilled through the shell on accurate spac- 
ing, each hole being slightly chamfered on both 
inside and outside surfaces to remove all sharp 
edges. At the outset considerable difliculty was 
experienced with this drilling operation, but 


the matter was corrected after experimentation 


and the work finished without further trouble 

As a manufacturing experience, as well as 
affording an opportunity to secure valuable data 
on the serviceability of such a roll under actual 
operating conditions, this was a most interesting 
and unique experiment, although there is some 
doubt of its becoming standard practice, at least 
for some years. Ordinarily such rolls are cast 
in loam molds of a close-grained gray iron a 
practice which indeed has required much ex 
perience to produce such large tubes perfectly 
free from defect. 
the 


been done would, of course, be ruinous. 


Minor porosity appearing al 


ter part of extensive machine work had 


When comparing alloy steel forgings to 
vray iron castings, it must be remembered that 
a great price differential exists, and that, after 
all, the dollar sign looms large before the chiet 
designer. Every move he makes is governed by 
dollar values in an attempt to meet ther keen 
competition which is prevalent today in prac 
tically every branch of industry. This is in some 
wavs a most unfortunate condition, and is un 
doubtedly responsible for the somewhat slow 
adaptation of new metals to established lines of 
machines. Only when the added cost is clearly 


justified by a more than proportionate increased 


Hollow Forged Billet of 14' 


Chromium 


Steel. Machined to 


11 2in. wall thickness and perforated by 120,000 drilled holes. It 
is a suction press roll for a paper machine, similar in design te 
those ordinarily machined from gray iron, cast in a loam mold. 
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value of the product can such a change be made. 

Stainless steel has also been used since 1926 
in the “Fourdrinier” or wet-end of paper ma- 
built by the 


Works for all parts subject to the corrosive ac- 


chines Dominion Engineering 
tion of water and stock which were formerly 


made of mild steel, with most gratifying results. 


of stock. 
sideration; likewise the ease with which scrap 


Machineability is an important con- 


may be sold as well as the value recovered. 
Since the general run of alloy steels, in their 

normal or as-rolled condition, have very simi- 

lar physical properties (as measured by the 


standard tensile test piece) and, since these are 


Fourdrinier or Wet-End of Machine 
for Making Paper From Wood Pulp. 


Stainless steels in modern machines 


of this sort replace many mild steel 
parts which show harmful corrosion 
from water, pulp solutions or stock. 


It has now become standard practice on the 
class of machinery shown herewith. Being non- 
magnetic, deterioration through electrolytic ac- 
tion is practically eliminated and, since it has 
unusually high resistance to dynamic stresses, 
there is no doubt but that it will become more 
generally used when these characteristics are 
better known. 

In the field of alloy steels, proper selection 
of a suitable variety is ofttimes a serious prob- 
lem. It involves not only consideration of the 
physical characteristics, both normal and latent, 
but also price and availability of suitable sizes 


46 


invariably better than acid or basic hypo- 
eutectoid steels, being more free from non- 
metallic inclusions and therefore capable of 
withstanding greater punishment, the natural 
tendency is to use them for most conditions 
where the working stresses are higher than 
would be safe for low carbon steels except in a 
heat treated condition. 

Moreover, the fact that alloy steels generally 
have latent possibilities which can be developed 
by heat treatment has undoubtedly influenced 
engineers to make much more frequent use of 
them in machinery construction, with a cor- 
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responding improvement in stability and ap- 
pearance and reduction in weight. 

As a consequence, one finds alloy steels are 
now used in hydraulic turbines for such parts 
as link pins, keys, coupling bolts, patch bolts, 
shafts and other parts which were formerly 
made of mild steel. 

In making the comparison between alloy 
steels and medium carbon machinery steels, it 
should be noted that the remarks refer to car- 
bon steels as produced on a large tonnage basis 
by the open-hearth process. Crucible or elec- 
tric furnace steels, as commercially available, 
are in an entirely different class, and the main 
reason they are not used more frequently is that 
they are invariably quoted to us at higher unit 
costs than the alloy steels. 

Hydraulic turbines form a second class of 
machinery for which austenitic steels have great 
promise. While much of the detailed informa- 
tion is yet for the future to develop, we have 
been encouraged to make definite applications 
on some very large installations. 

Nearly all users of metal have at some time 
or another come face to face with quite unex- 
pected but quite powerful abrasion by true gases 
and clear liquids. To steam users the “wire- 
drawing” effect of a small jet of high pressure 
steam is known to destroy a valve in short time. 
Propellers for ships, large and small, become 
deeply pitted on surfaces which seemingly 
should be free from wear. Corrosion of steam 
turbine blades and vanes has been frequently 
discussed. 

While the causes of these phenomena are 
not identical, they are like the pitting which 
occurs on runner blades and draft tubes of 
hydraulic turbines. Mechanical abrasion is the 
factor responsible for most of the damage, 
rather than chemical corrosion. As a matter of 
fact, forces of corrosion and erosion both may 
be resisted by the stainless austenitic steels. 
Their introduction, particularly since they are 
how commercially available in the form of 
plates, sheets, bars and tubes, has given the tur- 
bine designer another weapon to combat the 
ravages of corrosion and erosion, although the 
present cost of this material may prevent it 
being used except for special cases. 

An experiment is now being conducted by 
the Hydro-Electric Power Commission of On- 
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tario on one of the 58,000-hp. turbines in the 
Queenston plant. The upper portion of the 
draft tube, immediately below the discharge 
from the runner, has been completely lined with 
this material. The plates were purchased flat, 
and cut and formed cold by the turbine manu- 
facturer. They were then attached to the base 
casting by patch bolts, the heads of which were 
set below the surface and each void filled in 
with stainless welding rod. The whole surface 
was subsequently ground to a smooth contour, 
The liner described is in that portion of the 
foundation structure which carries the water, 
immediately below the discharge edge of the 
runner or rotating element at the bottom of the 
main shaft. 

No data on the success of this plan is as 
vet available, since the unit has only recently 
been placed in service, so that nothing further 
can be given beyond citing this as another in- 
stance where stainless steel has been used in 
the manufacture of hydraulic turbines, follow- 
ing the lead of experiments to be described 
more fully below. 

In an effort to avoid pitting in the runner 
blades of high speed turbines, high chromium 
steel castings have been used. The illustration 
on page 48 shows such a runner. (This one is 
for a 16-in. experimental turbine, and has 
adjustable blades, but the shape is similar to 
others made of a one-piece casting up to 16 ft. 
diameter.) Here, again, the matter of cost en- 
ters. It seems unreasonable to make the whole 
piece out of an expensive alloy to resist pitting 
which occurs on a relatively small area of the 
surface. This might, indeed be necessary, were 
it not possible to build composite structures by 
the welding process. 

Welding, although known in an experi- 
mental way for many years, may quite conceiv- 
ably be classed as a comparatively recent dis- 
covery —one of the modern achievements of 
the metal industry. Its progress, since the proc- 
ess became commercial, is nothing short of 
phenomenal. 

A most valuable feature of it, for our pres- 
ent consideration, is that it is now possible for 
a skilled operator to make surface deposits of 
various compositions of alloy steels on ordinary 
carbon steel. 


This process is known as “prewelding” or 
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“over-laying” to us and as “hard-surfacing”™ to 
welders in the States. It proves fair to become 
exceedingly useful to hydraulic turbine manu- 
facturers, particularly since the introduction of 
runners of the high speed propeller type, be- 
cause one can now preweld those areas that 
have been found susceptible to pitting with an 
alloy of known resistance to these actions and 
thus prolong the life of the part so affected. 

In the making of a one-piece turbine run- 
ner the building of the pattern and core boxes, 
molding and making the cores in the foundry, 
handling, placing and drying these green cores 
in the oven, together with the operation of plac- 
ing these cores in the mold and subsequent 
strains while the casting is being poured, as well 
as the possibility of distortion during annealing 

all these are factors which may cause the 
finished casting to vary from the lines originally 
laid down by the designer. Quite naturally, 
these variations become more pronounced as 
the castings increase in size and weight. 

Such unavoidable variations can be cor- 
rected by over-laying. But my purpose is to 
show how such overlays may profitably be made 
with special alloys. 

In an effort to ascertain the value of this 


process under actual service condition an inter- 


esting experiment is now being conducted on 
a cast steel runner of one of the 28,000-hp. 
turbines installed in the Great Falls plant of 
the Manitoba Power Co. 

This runner is 15 ft. 9 in. diameter, weighs 
91,000 Ib., and was cast in one piece, the blades 
being integral with the hub. The metal had a 
carbon content of 0.20°C, with 0.75°O manganese, 
0.015°° phosphorus, 0.024% sulphur and ap- 
proximately 0.33°° silicon. Test coupons gave 
an ultimate tensile strength of 76,000 Ib. per 
sq.in.; yield point of 40,600 Ib. per sq.in.; elon- 
gation 26.5°°, and a reduction of area of 44.1. 

Before being finish-machined, the back of 
each of the six blades, at the discharge edge. 
was prewelded over an area of approximately 
12x12 in. The welding rods used varied in 
composition from standard low carbon steel to 
chrome-nickel alloy and the high chromium 
stainless variety, a definite composition being 
assigned to each blade. 

This runner has been in continuous service 


since its installation in 1927. Periodical inspec- 
tions since then have been very encouraging; 
the most recent one showing conclusively that 
both chrome-nickel and the stainless variety 
of welding rods resist pitting to a marked 

degree. In fact the surface of the two 


blades, which had been prewelded 


with these alloys, showed no signs of 
pitting whatever, being as smooth as 
when first installed. 

As a result of this experiment, the 
process was put into practical use on 
the 14,000-hp. turbines recently in- 
stalled in the Island Falls plant of the 
Churchill River Power Co., Ltd., at 
Flin Flon, Manitoba; the most north- 
erly hydro-electric station in the 
world, being tocated on the fringe of 
the Arctic Circle. 


Adjustable Blade Runner for Ex- 
perimental Turbine. One-piece 
castings up to 16 ft. diameter 
have welded on overlays to re- 
sist abrasion by rushing water. 
Smaller runners have been 
cast of alloy steel. 
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On these units the throat ring has been pre- 


welded with a chrome-nickel alloy around the 
circumference for a width of approximately 9 
in. at the region of discharge from runner tips. 
(This is the same part of the draft tube as was 
covered with stainless austenitic steel plate in 
the Queenston turbine described on page 47.) 
After the metal had been deposited, the surfaces 
were carefully dressed to correct contour by 
grinding, and subsequently polished. Runners 
for these units, as before mentioned, were also 
prewelded with the same chrome-nickel alloy. 

These two instances of prewelding are cited 
because of the large size of the units, as well as 
the fact that both plants may operate at times 
under hydraulic conditions which aggravate, 
rather than diminish, the tendency of pitting on 
certain areas of the runner, and on portions of 
the water passage immediately adjacent thereto. 

Numerous other instances might be men- 
tioned, but sufficient has been given to indicate 
that the alert and progressive manufacturer is 
alive to the advances being made in the field of 
metallurgy and, wherever possible, is making 
the fullest use of the materials now obtainable. 


Shop Assembly of 58,000-hp. Turbine and Its Cast 

Steel Casing. Alloy steel was used for all joint 

bolts, link pins, keys and shafts. It was alse 

equipped with a runner of the high speed propeller 

type, which had high chrome-nickel alloy welded 
on these surfaces where pitting occurs 


But until the customer is educated to the point 
where he is willing to pay for this additional 
security (which, in a sense, is only another form 
of insurance), progress is bound to be some- 
what slow. 

In this advance, however, we can take to 
heart the example of the automotive industry. 
It has worked wonders in pioneering processes 
and apparatus to obtain uniform results at a 
minimum of cost. In fact, were it not for this 
key industry, it is reasonable to suppose that 
many of the alloy steels which are now pro- 
duced on a commercial basis, and therefore 
within the range of manufacturers who require 
only limited quantities at irregular intervals, 
would not be procurable except at a consider- 


able increase in price and slower delivery. 
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A broader distribution among the purchas 
ers and users of machinery of the knowledge 
about: improved metals will give increased 
impetus to the movements we have been dis 
cussing. This knowledge is being distributed 
through the largely attended extension courses 
inaugurated by our leading universities as well 
as the constantly increasing membership in the 
AS.S.T. and other institutions formed for the 
promotion and study of the composition and 
thermal treatment of steels. This is suflicient 
evidence that the public is alive to the necessity 
of not only acquiring a working knowledge of 
this science, but of so ordering their reading and 
spare time activities that they will be in con 
stant touch with the progress and discoveries 


being made throughout the world. 
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Welding Bottom in Ore Carrier With Electronic Tornado. Courtesy Lincoln Electric Co. 


OUTLINE OF WELDING 


AND ALLIED PROCESSES 


By F. T. Llewellyn 


HILE the process of cutting ferrous 
metals by means of a gas flame is foreign in 
function to that of welding, it is included in this 
outline because it is performed with the aid of a 
torch whose construction, fuel and operation are 
very similar to those emploved in welding. 
There are differences, however. 

The cutting torch is provided with an addi- 
tional third passage for the transmission of 
oxygen under high pressure, for it is the chem- 
ical combination of oxygen with the metal, and 
not the heat of the flame, that does the cutting. 
Moreover, while in gas welding practically the 
only gases used are oxygen and acetylene, in 
gas cutting the acetvlene may be replaced by a 
cheaper fuel such as hydrogen or hydro-carbon 
Gases, 

In the cutting process a small spot of the 
metal to be cut is first heated to a red tempera- 
ture under a neutral flame. The high pressure 
oxygen valve is then opened and this causes a 
jet of almost pure oxygen to impinge on the 
glowing metal. The result is a chemical com- 
bination of iron and oxygen to form iron oxide, 
thus creating a depression that soon becomes 


a slit (kerf) in the metal. The pressure of the 
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oxygen blows the oxide away as fast as it is 
formed. 

The popular use of the term “burning” as 
applied to this process is not quite correct, for 
only the oxide removed is burned. Some of the 
metal melts and is carried out into the slag 
unburned. The remaining edges of the base 
metal are tempered to a depth that seldom ex- 
ceeds in. 

For greatest efliciency the oxygen pressure 
and the angle at which the jet should be aligned 
vary with the thickness and grade of the metal 
to be cut. Makers of gas cutting equipment 
have prepared charts giving the result of differ- 
ent combinations of pressure and angle. Steel 
containing a high percentage of carbon should 
be preheated prior to cutting. 

The cutting of cast iron requires a side- 
wise oscillatory motion of the jet, and certain 
flame adjustments. In the cutting of fabricated 
parts that will later be subjected to major stress, 
as in the case of structural and machine steel 
parts, sidewise oscillation should be avoided. 
Any irregularity results in notches which may 
soon develop into cracks. Regularity of motion 


and smooth cuts may be secured by the use 
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of an automatic cutting machine, or by the 
employment of a template along whose edge 
the torch tip is guided. Tests indicate that 
steel parts that have been smoothly cut by this 
process are stronger than if sheared, and almost 
as strong as if machined. 

The largest steel ingots or other similar 
objects can be rough-sheared by the combina- 
tion of a cutting torch and an “oxygen lance”. 
The lance is a simple device that may also be 
used alone for piercing large masses of slag. 
stone, cement and iron. It consists essentially 
of a nozzle composed of a suitable length of 
'. or '4-in. steel pipe connected by means of 
strong hose to an adequate supply of com- 
pressed oxygen. For reasons of safety and 
economy certain accessories are desirable. A 
manifold regulator maintains the volume of 
oxygen at a moderate pressure. Woven hose 
with no wire winding should be employed, and 
care should be taken that it has not been used 
for other purposes on account of dangerous 
greases that may remain. A 3-ft. length of 1-in. 
extra strong bent pipe, inserted between the 


nozzle pipe and the hose, serves as a handle. 


In operating the lance a spot on the mass to 
be pierced is made red hot by any convenient 
means and on this spot is blown an excess of 
oxygen which, by combining with the iron, 
rapidly bores through the mass. The end of 
the nozzle pipe is heated and consumed as the 
hole deepens. 

Are Welding. 
tical possibilities of the electric arc process of 


The discovery of the prac- 


fusion welding arose from the fortuitous fact 
that in the process of wire drawing enough 
lubricant remains on the wire to furnish the 
flux needed to make a weld with it. The in- 
dustrial development of the are process origi- 
nated during the World War. There are many 
methods of applying the process which differ 
in detail, but in all of them an are is struck be- 
tween an electrode and the parts to be welded, 
thereby generating intense heat which fuses 
them and the additional weld metal used. 
Alternating current is employed to some 
extent, notably in erection work where the 
greater portability of its light transformer 
equipment is advantageous, but for most other 


purposes it has been found preferable to use 


Demolishing a 52-Ton Rock 
Crusher Bowl of Cast Iron 
With an Oxy-Acetylene Cut- 
ting Blowpipe. Courtesy Linde 
Air Products Company 
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Welding Interior Joint on a 

Light Frame With Carbon 
Irc and Welding Wire. Cour- 
tesy Lincoln Electric Co. 


direct current despite the greater weight of its 
motor-generator equipment. Generators may 
be of constant potential, constant energy or con- 
stant current type. When thick medium steel is 
to be welded by direct current the base metal 
usually serves as the positive pole, the electrode 
forming the negative pole, for the reason that 
vreater heat is generated at the positive pole. It 
the base metal is thin or of a high carbon or al- 
lov grade the polarity is generally reversed. 

Work may be performed cither manually 
or by automatic machines having one or more 
welding heads. In full-automatic machines 
both travel and feed are controlled mechan- 
ically. In semi-automatic machines only the 
feed is controlled mechanically. Manual welds 
may be used in any position, 

In the carbon are process the electrode is 
composed of carbon. It is utilized only to pro- 
duce heat, the weld metal being either taken 
from surplus base metal or supplied independ- 
ently by a welding rod manipulated similarly 
to that used in gas welding. 

In the metal are process, which is the more 
prevalent at the present time, the electrode is 
composed of a suitable grade of metal which 
serves as one pole of the circuit and at the same 
lime provides weld metal by the progressive 
inelting of its end. In manual operation the 
electrode is clipped into a holder and the oper- 
itor uses only one hand. 

The weld metal, whether supplied inde- 


pendently or by the electrode, is commonly fur- 
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nished in the form of wire of substantially the 
same grade as that of the parts to be welded 
In manual are welding common diameters of 
wire are . and 5 in. These sizes require about 
160 and 200 amp. of current respectively, the 
voltage being about 20 in both instances. If 
automatic machines are emploved it is feasible 
to use larger diameters, higher currents, and 
consequently greater speed. Are welds having 
a depth of not over “, in. are usually made in 
one laver. If 's-in. plate is welded, two layers 
are common practice; three or more are used 
for “,-in. or more. If the joint is of a “rigid” 
type it is advantageous to hammer (peen) the 
inner lavers lightly. The are weld may be of 
butt or lap type and of any desired form, and 
it can make a fillet weld of any size. 

There are several special processes of are 
welding which permit the use of larger diam 
eters of welding rod, higher current and greater 
speed than are feasible when bare wire is used 
in conjunction with the ordinary process. Thess 
special processes also aim to produce a weld 
having increased ductility. In one such process 
both electrode and deposited metal are shielded 
from oxidation by the maintenance of an atmos 
phere of hydrogen, water gas, alcohol vapor ol 
other reducing medium around the are. In the 
“electronic tornado” process similar shielding is 
provided together with the superimposing of a 
strong magnetic field on a carbon are which. 
while appearing to give it a gvratory motion. 


permits the are to funetion without essential 
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Replacing a Broken Tooth on Blowing Mill Pinion 
With Thermit. A slot is cut under the missing 
tooth and a wax pattern A formed to exact shape 
of desired weld. Mold box B is then erected and 
tamped with sand, leaving passages as shown. Oil 
burner flame blowing through heating gate C melts 
wax mold and preheats steel where weld is to be 
made. The heating gate is plugged and thermit 
steel tapped from crucible D into the prepared 
cavity through pouring gate E. Meanwhile, entire 
pinion has been mildly preheated by flames playing 
inside temporary brick furnace FF. Courtesy 
Metal © Thermit Corporation 


disturbance. In another recent process a bare 
metal electrode plows with oscillating motion 
through a thick mass of fluxing material which 
serves both as a shield for the are and as a 
blanket to permit the metal already deposited 
to cool slowly. These special processes are 
usually applied by means of automatic ma- 
chines which operate to greatest advantage on 
flat work. 

In conjunction with both ordinary and 
special processes of are welding the wire may 
be coated with either a slagging or a fluxing 
medium which cooperates in permitting the use 
of larger welding rods, higher current, greater 
speed, and usually increased ductility. Such 
wire is said to be “fluxed.” A fluxed type of wire 
is essential if alternating current be used. If 
enveloped by a fabric which either serves to 
retain the flux or which has itself been impreg- 
nated with a suitable flux or alloy, the wire is 


said to be “covered”. 


Atomic hydrogen welding embraces fea- 
tures of both gas and are processes. While an 
electric are is the initial source of heat, the base 
metal forms no part of the electric circuit but 
is fused by heat from a so-called flame, as in 
the gas process. To be specific: a fine jet of 
hydrogen is forced through an alternating are 
formed between two tungsten electrodes. The 
high temperature of the arc momentarily breaks 
down the hydrogen molecules into atoms which, 
after passing through the are, recombine into 
molecules and in so doing give up the heat 
absorbed during dissociation. The result is 
a “flame” of hydrogen whose temperature is 
higher than that of any other known flame. 
Weld metal is usually supplied independently, 
as in the gas process, but for some purposes it 
is taken from surplus base metal. The mag- 
nitude of the current is limited by the combus- 
tibility of the tungsten electrodes, and hence 
the process is largely employed on thin mate- 
rials. In the union of such materials as suit 
the process, a quality of weld results that is 
both sound and smooth. Alloys, such as high 
chromium and high nickel steels, are readily 
welded by this process. 

Thermit Welding. ‘his originated with a 
discovery made in Germany, about 1900, by Dr. 
Hans Goldschmidt, who found that if a mixture 
of metallic oxide and finely divided aluminum 
were ignited at one spot, the two materials, 
reacting chemically, would liberate much heat 
(exothermic reaction) and the reaction would 
progress throughout the mixture, thereby con- 
verting it into two new materials, a super- 
heated mass of the metal itself and a slag com- 
posed of molten aluminum oxide (alumina). 
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He further found the reaction would progress 
so rapidly that a ton of material could be con- 
verted from a cold mixture in half a minute. 
Later the kind of 
(Fe,O,), the best size of its flakes, and the 


most suitable iron oxide 
proper percentage of its fines for use in weld- 
ing steel were developed (known as “thermit 
mixture” or, more briefly, “thermit”) as well as 
the possibilities resulting from the addition to 
a “thermit steel” mixture of such elements as 
chromium, nickel, vanadium, and manganese. 

The thermit process as practiced today is 
properly termed “thermit fusion”. Parts to be 
united are separated or cut back a space whose 
extent depends on their size, and the surfaces 
are thoroughly cleaned by sand-blast or other- 
wise. Usually this space is given the form of 
a parallel-sided gap cut by means of a gas torch, 
the slight laver of oxide resulting from the cut- 
Be- 


tween and around the parts a wax pattern is 


ting process being apparently beneficial. 


formed whose shape is that of the reinforce- 
ment desired. A sheet iron box is then placed 
around this pattern with a space between it and 
the pattern, and when the wax has hardened 
sand is rammed into the space, provision being 
made for a proper number of risers and pour- 
ing and heating gates. Then the wax is melted 


by directing a flame of compressed air and 


liquid fuel into each heating gate, and as it flows 
away it leaves clear the space to be occupied 
Heat 


later by the thermit steel. is continued 


ore 


so as to dry out the sand mold and to bring the 
parts to be united to a red temperature. If 
multiple sections are to be welded a two-part 
mold and a special wooden pattern may be sub- 
stituted for the box and the wax. 

Meanwhile a proper thermit has been 
placed in a crucible supported over a pouring 
gate or gates, and when the work is ready the 
mixture is ignited. In about half a minute the 
reaction is complete and the thermit steel is 
then tapped from the bottom of the crucible 
into the pouring gate. The superheated metal 
flows around and between the hot parts to be 
united, thoroughly fusing with their surfaces 
and welding them into one homogeneous mass, 
while the molten alumina slag (coming last 


from the crucible) overflows into a basin on 
top of the mold. 

Heat 
Parts. 


by the several processes described are used for 


Welds Welded 


Many products that have been welded 


Treatment of and 


purposes requiring subsequent heat treatment. 
Results indicate that the fused metal is certainly 
not injured by such treatment, although further 
investigation is needed to determine the extent 
to which it is improved. Probably the grade of 
weld metal used in fusion welding has an im- 
portant effect on the results of subsequent heat 
treatment. The indications are that annealing 
does not change the grain structure of ordinary 
weld metal to any appreciable extent, and that 


its influence on alloy weld metal, while greater 


CHART CLASSIFYING THE PRINCIPAL 


WELDING PROCESSES 
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Heating a Portion of the Seam 
Prior to Hammer Welding. The 
diagrams below indicate how in- 
tense flames of burning gas are di- 
rected simultaneously on the over- 
lapped edges, both inside and out. 
Just at the left of the flames are 
shown the anvil and power-driven 
hammer, ready to move forward 
and forge the weld 


than on the commoner grades, does not result in 
more than 12 to 15‘ increase in ductility. An- 
nealing is applied with substantial benefit, how- 
ever, to a number of welded objeets for the pur- 
pose of relieving unequal cooling stresses. 

Testing. Welded specimens may be tested 
by destructive methods in the same manner as 
are base metal specimens, but their vield point 
and ductility are not readily determinable by 
these means. Since the vield point of the weld 
metal deposited by fusion is frequently higher 
than that of the base metal which has been 
united, necking will occur in that part of the test 
piece comprised of adjacent base metal before 
the weld metal is fully stretched. Yield point 
and ductility can be ascertained by testing speci- 
mens made entirely of virgin weld metal, but 
such tests do not necessarily reflect the char- 
acter of the welded assembly. Several forms of 
bend test have been developed with a view to 
confining the part measured to the weld metal. 
and there are grounds for expecting that ac- 
ceptable standards for so doing will be estab- 
lished in the near future. 

The soundness of a weld may be determined 
non-destructively in various ways. For labo- 
ratory use, electrical, magnetic, and X-ray meth- 
ods are employed. In the electrical method the 
variation in resistance to passage of current is 
used to detect the location and magnitude of a 
defect within the weld. In one magnetic method 
an oscillograph records any difference in the 
composition of the specimen being tested as 
compared with that of another specimen whose 
quality has already been determined. 


Testing methods used in the shop and field 


are of a more qualitative sort. The nature and 
regularity of the crackling sound produced by 
a welding arc have been found to reflect the uni- 
formity of a weld. In all fusion processes visual 
inspection of the exterior of the weld has real 
value as an indication of its integrity. The in- 
terior of a weld may be explored by means of a 
gas torch, the portion so melted being subse- 
quently re-welded. A stethoscope may be em- 
ployed to detect by means of sound the location 
and extent of any non-homogeneous portion of 
the weld. Much emphasis is placed on the as- 
surance of weld quality secured by periodical 
qualification of operators, wherein they are 
called upon to weld specimens which must de- 
velop predetermined unit strength when tested 
to destruction. Proof tests may sometimes be 
applied to the finished work by observing its 
behavior when subjected to a load of 1's to 2 
times that for which it was designed. 

Physical Properties. The strength and duc- 


tility of objects welded by (Cont. on page 104) 
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By J. Howard Williams 


BRONZE... 


MELTED ECONOMICALLY IN 


HIGH FREQUENCY FURNACE 


N INTERESTING application of — the 


high-temperature induction furnace to bronze 
foundry work has recently been made in the 
Providence, R. 1. plant of General Fire Extin- 


guisher Co. Primarily the molten metal is in- 


tended for small castings for Grinnell sprinkler 


heads, of which one is used on every outlet in 
each fire protection system sold or installed by 
the Grinnell Co. (The Grinnell Co. is an engi- 
neering organization marketing nearly every 
class of industrial and power piping, including 
heating, humidifving and refrigerating units, 
and fire protection and sprinkler systems. Gen- 
erel Fire Extinguisher Co. is the manufacturing 
organization for the latter products.) 

These new furnaces are located near a bat- 
tery of pit furnaces, which they supersede. The 
foundry production is of highest quality bronze 
castings, of small size, and naturally requires 
careful control of temperature, alloy compo- 
sition and gas content. All these requirements 
have been met, economically, and in a most 
gratifving manner. 

The entire installation is shown in the view 
Two furnace units are provided, 


on page 8, 
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both shown in normal working position, but 
either can be lifted by an overhead electrical 
hoist, the furnace being guided by two vertical 
pillars set alongside. The shell, in facet, is a 
bottomless box or cover, and as it rises it leaves 
the crucible undisturbed. Each furnace unit 
is supported on a wooden-framed car which 
also carries two crucibles resting on fireclay 
pedestals and a thick sand bottom. While one 
crucible is under heat, the other is being made 
ready for the next. Action is so rapid that only 
one furnace is used at a time to supply a sizable 
molding floor with hot metal, the entire powe 
being consumed therein, and the other furnac: 
kept as a spare. 

As is doubtless well known, the furnace 
consists of a thin refractory lining around 
which is a water-cooled induction coil. This 
unit is encased in a rectangular receptacle of 
transite board reinforced with bronze members 
The funnel-shaped piece on the top is a short 
stack used for holding the excess metal pro 
truding above the crucible top) before is 
melted down. 


Electrical current brought to the furnace 
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by flexible cables leading from a conduit out- 
let overhead. Water inlet and outlet is’ by 
means of hose connections. Furnace efliciency 
may be seriously lowered by the induction of 
stray currents in furnace casing, car-bottom and 
vertical guides, but this is avoided by proper 
sectionalization of the metal in these auxiliary 
structures. 

A close-up view of a furnace under power 
is shown opposite. On the same car-bottom 
is also the next batch made ready for transfer 
as soon as that in the first is melted. Crucibles 
are loaded as quickly as possible after pouring 
in order that the batch may absorb the heat of 
the crucible that might otherwise be lost. When 
a heat is ready, the operator lifts the furnace, 
rolls the car until it comes against rail stops, 
then lowers the furnace over the new batch. 
The little chimney is filled by the furnace at- 
tendant with the excess metal while the molders 
are pouring off, the excess being that part which 
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Bronze Melting Equipment Is Quite Com- 
pact, Consisting of Two Furnace Units and 
One Switchboard and Condenser Bank. 


will not enter the crucible until melting takes 
up the voids in the solid charge. 

Another view shows the furnace in raised 
position with a pair of workmen removing a 
crucible, also another crucible in the back- 
ground, just under a furnace shell, loaded and 
made ready for melting. 

Number 70 crucibles are used and are 
loaded with 190 lb. of bronze. This material is 
heated to 2,300° F. and poured directly into 
the molds from the crucible in which it is 
melted. Charcoal is used to blanket the metal 
and is put in the furnace just at the time of 
melting. 

Melting time varies with the kind of cru- 
cible, its age and the amount of heat it con- 
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tains from the previous heat. The average time 


for the first two heats is 18 min., and subsequent 
heats are at the rate of about 16 min. each, when 
under continuous operation. 

Conditions around the furnaces are as com- 
fortable as around a machine tool. A person’s 


hand can be held with comfort against any part 


of the exterior of the hot furnace at any time. 
Should there be a delay at the molding 
machines and it be desirable to hold a heat, it 
can be done readily by turning off the power 
and again applying it a short time before the 
metal is poured. Should the metal on examina- 
tion be found at too low a temperature for pour- 
ing, it is raised by a short application 


of power: heat is quickly generated 


Furnace Shell Is Low- 
ered Over One Crucible 
and Heats It. When the 
one charge is hot enough 
for pouring, the furnace 
shell is raised, the car 
moved forward, the shell 
lowered over the other 
crucible, and the liquid 
metal carried to the 
molds and poured. Hot 
empty crucible is then 
reloaded with measured 
amount of bronze. 


within the metal. 

Due to inherent phenomena in 
this type of furnace, the metal is more 
thoroughly mixed than in any other, 
as the metal itself is agitated by induc- 
tion and appears to boil very fast as 
soon as it is melted. 

The quality of metal obtained by 
this process is very high, as air has 
little or no opportunity to mix with 
the metal. There are no furnace gases 
to be absorbed. 

Heat is generated by electrical re- 
sistance in the metal charge, rather 
than by gas or coke flames outside the 
crucible; consequently the metal is 
hotter than the crucible, rather than 


vice versa, and the crucible life is cor- 
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Electrical Equipment and 
Switchboard Require Little 
Space. Motor-generator set is 
on another floor, controlled by 
pushbuttons at lower left. 


respondingly prolonged over that expected in 
pit melting. 

Little metal is lost by vaporization, as there 
is no draft in the furnace and the metal is 
poured immediately after melting. The analy- 
sis of metal after melting is almost identical 
with that before heating, and consequently 
alloys can be formulated with precision. 

These furnaces, built by Ajax Electrother- 
mic Corp., Trenton, N. J.. are consequently not 
only new in type but unique in design. The 
auxiliary electrical equipment consists of a 
100-kva. high frequency motor-generator set, 
operating at a frequency of 80 cycles and 1,000 
volts. The motor is a standard design, squirrel- 
cage type, 150 hp., 60 evele, 3 phase, 550 volts, 
1,800 rpm. The generator is operated single 
phase and loaded with condensers to obtain a 
power factor of from 95 to 100%. 

The switchboard equipment, shown above, 


consists of three small panels. That portion at 


it 


the center and left is the generator panel with 
voltage regulator, power factor indicator, watt, 
volt and current meters with generator and 
exciter switches. At the left, below the circular 
rheostat, is shown a pushbutton station for 
starting the generator, which is on another 
floor about 200 ft. away. That portion of the 
switchboard behind the wire door on the right 
is for distributing current to one or the other 
furnace as desired, and for controlling the 
condensers. 

The advantages of the equipment are many, 
the principal ones being low metal loss, quick 
melting, unvarying product, uniform tempera- 
ture, comfortable working conditions, cleanli- 
ness, ability to obtain one or more additional 
heats on short notice, quick change from one al- 
loy to another without endangering the analysis. 
immediate shutdown, no fuel or ashes to handle. 
freedom from objectionable gases, neatness in 


appearance and long life of crucibles. 
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MANY SIZES AND PARTS 


HEAT TREATED BY 


BROWN AND SHARPE 


VISITOR at Brown & Sharpe Mfg. Co. 
plant in Providence would see batteries of fur- 
naces in the central hardening department. 
groups of diverse equipment such as illustrated 
on the following pages. He might raise the 
question: “Why such a variety of heat treat- 
“Why 


is not large, continuous equipment more eco- 


ing furnaces?” and, in turn, another: 


nomical to handle such a large volume of 
work ?” 

The answer is found not in the tonnage of 
work being handled, but in the extraordinary 
variety. Most persons who know much about 
Brown & Sharpe think of the company as a 
manufacturer of machines and tools. But when 
the individual items are listed, he finds that 
there are four distinct lines of machine tools, 
comprising about 100 types and sizes; over 2.500 
different machinists’ tools; and 35 styles (in- 
cluding about 4,000 sizes) of milling and gear 
In addition to this output, well known 
to the metal industries, the company also does 


cutters. 


a nice business in such specialties as hair clip- 


pers and sewing machines. Production work 
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by 


comprises the bulk of the tonnage treated: 
nevertheless the hardening room receives its 
share of work for the gear department; it also 
undertakes special work for the machine, tool 
and cutter departments from time to time. 

In the light of this variety and number ot 
items manufactured, the reasons for installing 
several types of hardening equipment are more 
easily understood. This was brought forcibly 
to our attention in 1928 when we decided to 
modernize the hardening equipment. The con 
sideration of primary importance in the selec 
tion of furnaces and auxiliaries was found to be 
the fype of work to be handled. 

In a single product plant, such as a screw 
machine manufacturer with large production, 
a relatively simple problem is to be solved. 
The quantity of similar work is large, and quan 
tity can be taken care of by the multiplication 
of individual heat treating units. The auto- 
mobile factory is another type of plant wher 
the production and product remain constant 
for considerable periods of time. The selection 
of heat treating equipment relatively simple. 
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cellaneous equipment as 
milling cutters, sewing ma- 
chine parts, hair clippers, 
scales and micrometers, you 
have a very complicated 
problem to pick out the cor- 
rect type of equipment for 
the hardening room. As we 
had to take a varied product, 
we decided that large con- 
tinuous equipment was not 
adapted to our needs. Batch 
tvpe furnaces were the alter- 
native. For the sake of de- 


scription, the equipment 


because 


production demands 


can be determined in advance, 


‘ and special purpose furnaces 


can be installed. The machine 


tool plant, on the other hand, 


has no enormous quantity of 


similar pieces. When you add 


to the manufacture of milling 


machines, gear cutters, auto- 


matic serew machines and 


grinding machines, such mis- 


At Top: A Pair of Tempering 
Furnaces of the Convection Type. 
Basket containers are standard, 
handled by three-fingered hooks 


and overhead crane. 


At Center: Control Board for 
Carburizing and Annealing Fur- 
naces Shown on Pages 64 and 65. 


At Left: Hump Furnace, With 

One Small and Two Large Elec- 

tric Pots in Background. Note 
electric cables and control. 
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may be divided into five classes: 
1. Carburizing and annealing 
furnaces, 
2. Pot furnaces, 
3. Small furnaces, 
1. Tempering furnaces, and 


5. High speed furnaces. 


Carburizing and Annealing 


The multitudinous carburizing and 
annealing requirements are taken 
care of by the eight box-type elec- 
tric furnaces shown in the views 


on pages 61 and 65. Three of 


these furnaces are set so their 


hearths are flush with the floor. 


his simplifies loading and un- 


loading, as heavy boxes and 
clamped work can be placed in 
the furnace readily by means of dolly trucks. 


The 


construction with metal hearths and ribbon ele- 


other five furnaces are of standard 


ments on two sides and bottom. They are used 


for smaller boxes which can be handled by 
one man. 
Carburizing boxes are standardized in 
shape and size to as great an extent as possible, 
having in mind the variety in size and shape of 
pieces to be treated. These standardized boxes 
are all made of nickel-chromium alloys and to 


date we have not observed the expected differ- 


ence in lasting qualities between alloys with a 


considerable variation in cost. Some opera- 
tions call for quenching these boxes in cold 
water immediately after they have been with- 
drawn from the furnace at 15007 F., so it can 
be seen that they are subject to drastic stress. 
We also have several fabricated boxes in use, 

Carburizing furnaces are loaded before the 
workmen leave at 5 p. m., and at a predeter- 
mined hour a time switch turns on the power 
and the furnaces are brought up to heat and 
When the 


the work is 


held there under automatic control. 
men come in at 7 a.m. 
from. the 


ready to be withdrawn 


furnace and quenched or allowed 


to cool in the boxes. Immediately 
after removing the night charge, the 
furnaces are again loaded, so that 
another heat is obtained during the 
day. By this schedule, we get 24-hr. 
furnace operation with one shift of 


workmen. 


At Top of Page Ils Shown a Row of 
Five Gas-Fired Furnaces for Miscel- 
laneous Small Work. At left are gas- 
fired furnaces for high speed steel 
a preheat and the other a high heat. 
Note pyrometer cold end con- 
struction on side of latter. 


one 
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Brown & Sharpe Annealing and 
Carburizing Furnaces. On this page 
are batteries of electric furnaces, 
one with raised hearth and the other 
with hearth flush with floor. On 
page 65 is a gas-fired pusher type 
furnace, used primarily for anneal- 
ing small cast iron parts. 


We also operate two rotary 
vas carburizing machines for 
small parts such as nuts, bolts 
and screws. The city gas must be 
fortified with compound, but as 
this acts as a buffer for the work, 
its presence is not objectionable. 
When these rotary furnaces are 
dumped, the work and compound 
fall on a short wire-mesh chute 
which ends in the quenching bath. 
The work slides down the chute, 
but the compound falls through 
into a box. 

Pot Furnaces. Three ellipti- 
cal and four round pot furnaces 
have been installed. They are 
equipped for either cyanide or 
lead baths, and at the present 
lime, two of the elliptical fur- 
naces and one of the round fur- 
naces are filled with cvanide for 
case hardening. 

These furnaces have alloy 
pots and are electrically heated. 
Lead containers have lasted two 


vears; for evanide they last about 


six months. We have found that 

the heating elements in the round 

pot furnaces last much longer than those in the 
elliptical furnaces. In fact, we have not vet 
replaced an element in one of these round fur- 
naces, except due to an accident not connected 
with normal operation. 

In addition to these seven electric pots, we 
have one small gas-fired furnace equipped with 
a steel pot which we use for experimental pur- 
poses with various salts. 

Small Furnaces. Furnaces in this classifi- 
cation are used for miscellaneous work such as 
tool steel cutters, arbors, shafts or cams. 


Five of them are small box furnaces, heated 


by gas. Their hearths vary from about 12x18 
in. to 18N48 in. 

The other five furnaces ere round vertical 
electric furnaces of the “hump” type, and their 
sizes vary from 5!.x14 in. to 14x48 in. The 
views on page 63 show this installation, and 
give some idea of the means we have taken to 
insure low upkeep on such auxiliaries as fuel 
supply, electric mains and control equipment 
and pyrometers. 

Tempering Furnaces. Over 80% of the 
work needing tempering is drawn in forced air 
flow convection furnaces. Four of these units 
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are operated, ranging in size from 14x16 in. to 


20x26 in. hearth area. 

Work which is too large for these furnaces 
is drawn in box-type electric furnaces described 
under the first classification. 

High Speed Steel Furnaces. 
steel is heat treated at Brown & Sharpe in oil- 


High speed 


fired units, and the drawing is done in forced 
air flow convection furnaces. We did not 
change the equipment in this division when we 
were rebuilding the rest of the hardening room, 
as we felt that new developments in high speed 
steel furnaces were imminent. At the time we 
did not feel that the electric furnace for such 
high temperatures was out of the experimental 
stage, and consequently, we did not want to tie 
up a considerable sum of money in them. These 
furnaces, however, are the sole survivors of the 
coke- and oil-fired equipment described by 
American Machinist, April 28 and May 5, 1927. 
These articles may be consulted to get a good 
idea of conditions as they existed in compara- 
tively recent time. 

Control Equipment. Every furnace in the 
hardening department is equipped with a py- 
rometer of the potentiometer type. 

Automatic temperature control is installed 
on all of the production units. The box-type 
furnaces and the drawing furnaces are equipped 
with recording controllers, the lead and cyanide 
pot furnaces with non-indicating controllers 
and the high speed furnaces are equipped with 


indicating controllers. 


We have no trouble in maintaining these 
instruments and it is very seldom that the fac- 
tory service men find any work to do when they 


call at our plant. 


Need For Skilled Workmen 


The equipment described above was installed 
during a slack period, and as the volume 
of work increased, the new equipment took care 
of this increase without the aid of extra men. 
This resulted in a marked economy in labor 
costs. Another saving comes from the circum- 
stance that all equipment is automatically put 
on power so it is up to heat and ready for pro- 
duction when the men arrive at their stations 
in the morning. 

Working conditions have been greatly im- 
proved. Many operations, which formerly 
required a high degree of skill obtained only 
by long practice, can now be done by the aver- 
age hardener. This makes us less dependent 
upon the individual workman. However, it 
does not mean that expert workmen have been 
eliminated. Notwithstanding all of the modern 
furnace equipment, electric and other sensitive 
indicating and recording instruments, and the 
versatile instruments for testing the hardness of 
parts as they come from the various operations, 
the day of the skilled workman has not passed 

although the skill of today is largely based 
upon the more scientific study made possible by 


these perfected instruments. 
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T THE END of the vear it is customary 

for an individual to look back and appraise 
his accomplishments, if any, and to make 
certain resolutions for his future conduct. 
Retrospection should be no less beneficial to 
industries — at any rate, a vearly stock-taking 
can do no harm and might do some good. 

To many the vear 1929 will stand out as 
a period of business stagnation, losses, unem- 
ployment, general disorgani- 
zation. Those who have been 


Norable 


hardest hit see little they can 
advances 


call progress. On the other 


in metals 
during 1930 


hand, some notable successes 
have been achieved through 
these very conditions, since 
only the fittest can make much headway against 
general stagnation. Consequently, we find on 
reflection that the most noteworthy recent prog- 
ress has to do with means whereby costs may 
be reduced in manufacture of metal parts or in 
operation of metal making plants. 

Without accepting a meticulous limitation 
by the calendar, it may be said that in very 
recent times rapid progress has been made in 
the utilization of alloys in those places where 
corrosion-resisting properties are valuable, 
either economically or aesthetically. Automo- 
bile builders and architects have been anxious 
to use stainless steel, nickel and aluminum al- 
loys for lasting beauty and utility, to say nothing 
of the less evident adaptation of high nickel 
and chromium steels in the food and chemical 
industries for durable equipment. The desira- 
bility of using light, strong alloys for moving 
parts, or for parts which are moved by hand, 
is also taking hold — it is an old story to air- 
craft builders, but now machine tool builders 
and even furniture manufacturers are appreci- 
ating it. 

Important advances have also been made 
in the welding industry. Especially has the 
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resistance welding process offered economies 
in the manufacture of pieces in quantity pipe 
and automobile wheels, to mention only two 
instances — economies which are most attrac- 
tive in times of industrial depression. Contin- 
uous and noteworthy progress has also been 
made in other branches of welding, such as in 
the construction of drums for high pressure and 
in building construction. 

A broad view of the metal producing and 
consuming industries also indicates that there 
has been in quite recent vears a decided awak- 
ening to the value of research. Important 
factors in the metal industry are organizing 
staffs for fundamental research; other corpora- 
tions, older in belief, are consolidating and 
reorganizing their investigations for more in- 
tensive work. The success of Battelle Memorial 
Institute is evidence of this trend. Other phases 
of development in research are commented up- 
on elsewhere in these columns, as they affect 
the Bureau of Standards. 

Extensive studies on well-built open-hearth 
furnaces in operation, utilizing most modern 
methods of automatic control, have indicated 
that steel makers must revise their ideas of 
the upper limit) of economical production. 
“Metallurgical control” of all phases of special 
and alloy steel making — once a rarity is NOW 
becoming commonplace. Only by this means 
can be met the demands of the discriminating 
purchaser, continually more exacting and more 
precise, 

Aside from the revolution in sheet and strip 
mill practice (which is a change started some 
vears ago), and the current large readjustment 
in the methods of manufacturing pipe, the cold 
finishing mills have been under close scrutiny 


Strangely enough or is it so strange’ it has 
been found that the traditional speeds of cold 
rolling and wire drawing can be’ increased 


enormously, and at the same time the quality 
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of the product maintained, even increased, and 
certain notable collateral economies effected. 
If, in this brief review of major movements, 
it may seem that emphasis has been placed on 
production economies, that fact is merely a re- 
flection of the financial conditions existing in 
1930, and of the principle that “the best is 


always cheapest.” 


 gemaenaphrapnd of Dr. G. K. Burgess’ annual 

report of the Bureau of Standards brings 
to light some facts which are important, and 
which are not evident to a visitor at the Bureau, 
whose critical eye is likely to be dimmed by 
his admiration of the institution as a whole, or 
of the achievements of some branch or of an 
individual scientist. 

First is the matter of personnel. Approxi- 
mately 1,100 are on the staff 
with average salary of $2,450. 


Metal study 


Such salaries and wages, ag- 
slackens at 


gregating about $2,700,000, 
Lereau of 


absorb nearly all of the 
standards 


Bureau’s $3,000,000 appro- 
priation, the balance being 
spent for new equipment, testing machines, gen- 
eral expenses and supplies, and power plant 
machinery. 

Despite the probability that a large propor- 
tion of the total staff is in the low salary 
brackets, an average wage of $200 per month 
does not allow very generous pay for the de- 
partmental heads or responsible investigators. 
This circumstance is undoubtedly reflected in 
a certain instability within the organization. 
Men trained at the Bureau are constantly shift- 
ing to other Government departments or into 
industrial positions. Junior members might be 
lost with equanimity, but all too frequently we 
hear of the defection of some member of the 
staff, long and honorably known for excellent 
work in an important specialty. 

Business leaders have been looking upon 
this migration as one of the greatest services 
rendered to business by the Bureau. It ballasts 
their own modernistic organizations with solid 
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fundamentalism. However, it should come to 
them as a shock to learn that last year there 
were no less than 645 promotions and reclassi- 
fications to higher grades and a turnover of 
22.2%. On the face of these figures, 889 out of 
the 1,100 employees were new to their jobs! 
This would be a serious handicap to face even in 
a plant where machine tenders could be trained 
in a fortnight ——in a research organization it 
means a disastrous cut in efficiency. 

That this represents a fair appraisal of the 
situation may be proven from a glance at the 
brief notes on the metallurgical division. Seven 
projects are of suflicient importance to be de- 
scribed, two of which are in cooperation with 
research associates maintained by interested 
firms or associations! 

It is, of course, better to confine the energy 
of the available workers to a few projects rather 
than diffuse it on a large number. Neverthe- 
less, it needs little argument to establish the 
fact that a salary list of $51,000 (2% of the 
total) and seven investigations on metals are 
not commensurate with the size of the American 
metal industry nor the number of its unsolved 
fundamental problems. 

No one is to blame for this but the metal 
industry itself. It is a truism of politics that 
governmental officials pay most attention to the 
faction which makes the most noise. Tremen- 
dous sums are constantly being spent on agricul- 
tural projects to care for real or possible needs 
of the farmers, vociferous through their rep- 
resentatives, while an equally numerous but 
submerged population of tenement dwellers 
gets only perfunctory notice. For that same 
reason, appropriations for metallurgical work 
at the Bureau will be restricted until such time 
as the metal industry expresses itself in no un- 
certain terms about the economic value of such 
work as can properly be done there, and con- 
tinues such vigorous talk year after year. 

Recently there seems to be a widespread 
expansion of research in industry. New insti- 
tutes have been opened and have received 
support. Research laboratories, established 
some years back, are expanding their activities 


Metal Progress 


nd 
P 
ye 
ne 
ce 
ie 
i 
i 
e 
a 
n 
ws 
kc 
a 
3 Ww 
al 
er 
= J 


ne 


rT O R A L 


even in these times of business depression when 
curtailment is the order of the day. Corpora- 
tions, heretofore unwilling to finance anything 
but desultory inquiries into current machines 
and methods, are organizing research for a 
longer view ahead. 

Perhaps this collective movement will spend 
some of its energy in the direction of the Bureau 
of Standards. Leaders of industry will find that 
in years past they have neglected to foster one 
of their most potent assistants. Turning that 
way for help, they will find a group of men 
anxious to serve in any way possible, but having 
available a smaller reservoir of fundamental 
facts than might be expected. They will find a 
skeleton organization from which few recruits 
can be enlisted. If this situation hurts industry 
badly enough so it will yell, the Bureau will 
be started on the road where something can be 


done about it. 


T IS RECORDED that the first use of iron 

pipe (other than cast iron) occurred in 1815, 
when Murdock promoted a gas-lighting plant 
for London. The inventor collected old musket 
barrels, which he screwed together to form con- 
tinuous tubes reaching from his coal gas gener- 
ators to the burners. 

Suppose, if you can, that modern equipment 
for fusion welding had been available to Mur- 
dock a hundred years 
ago, and to the inventors 
butt- 
welded and lap-welded 
not only 


Suspese weld- 
ing had Leen 


invented first 


who developed 


iron pipe 
available, but well 
enough known so a welded joint was the stand- 
ard joint in 1887 (when the first steel pipe was 
made). 

In other words, picture a situation where 
piping or plumbing contractors had acquired 
long experience with the oxy-acetylene cutting 
and welding blowpipe and had organizations 
well skilled in the use of these tools. Architects 
and designers would be familiar with the prop- 
erties and capabilities of welded joints; pipe 
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and valve manufacturers would be producing 
lines of goods especially designed for welded 
joints. 

Suppose such a piping contractor in such 
an age had been approached by a salesman 
with this new idea: That pipe joints should be 
made by screwing together instead of welding. 
How far do you suppose he would get in his 
argument? 

Here are the “advantages” which such a 
change would involve: 

In the first place, the all-purpose tools s0 
familiar (the cutting and welding equipment) 
would be superseded by hacksaws, pipe cutters, 
and a series of thread-cutting dies and die 
holders, a different die for each diameter of 
pipe to be used. 

In the second place, the contractor would 
be invited to purchase and carry in stock a 
large number of ells, tees, branches, reducers, 
plugs, flanges, bolts and gaskets — a complete 
supply for each diameter of pipe in use, multi- 
plied by two if light pressure and heavy pres- 
sure work were in prospect. 

Third, the owner of the installation would 
be asked to assume the added expense of buying 
pipe heavier than really necessary to carry the 
pressure — pipe with walls thickened from end 
to end to give enough stock for the threading 
at the joints. 

For a “bottle tight” joint, industry would 
get a mechanical fitting with many chances of 
leakage —a joint which, if by excellent work- 
manship is originally tight, is certain to be the 
source of eventual trouble, either through the 
loss of valuable contents of the pipe or by dam- 
age to surrounding property by escaping liquid. 

Lastly, the prospective purchaser of the 
screwed joint would be asked to endure a mul- 
tiplication of work, expense and time when 
additions or alterations to existing pipe systems 
were to be made. 

To balance these inherent characteristics 
and disadvantages of the screwed pipe joint, 
what could be offered in compensation to an 
industry, a firm or a workman already possess- 


ing welding equipment and welding skill? 
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STEELS FOR ... 


AIRCRAFT ENGINES 


EVELOPMENT of the gas engine has 
been so rapid and has so vitally affected the life 
of every man in civilized countries that it is 
frequently cited as a measure of latter day 
progress. For instance, in 1880, when internal 
combustion engines first emerged from crude 
experimentation, stationary units weighed about 
500 Ib. per hp. 
had been cut to 75 Ib. and some idea of the 


Within ten years this figure 


future importance of these prime movers had 
been glimpsed. At the turn of the century, auto- 
mobile engines weighing 10 Ib. per hp. were 
available, the revolution in road transportation 
had commenced, and the first airplane flight by 
the Wright brothers was just ahead. In 1910 a 
little flving was being done in wooden and fabric 
planes driven by motors weighing about 3 Ib. 
per hp. Today the average figure for commer- 
cial aircraft engines is about 2 lb. per hp., and 
for racing and special types approximately 1 Ib. 

Much of this has been accomplished by the 
substitution of aluminum alloy castings for the 
cast iron, and heat treated alloy steels for the 
commercial bars of 50 years ago. Much has also 
been due to researches into fuels, refinements 
in mechanical design, and knowledge of aero- 
dynamics. Steel maker, steel treater, machinist, 
mechanical engineer, petroleum chemist and 
aeronautical engineer all have had their share. 

If we except the introduction of the heat 
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1918 VS. 1930 


treated light alloy castings and forgings, which 
now comprise nearly half the weight of an air 
cooled engine, there have been no revolutionary 
changes in the design or construction of aircraft 
engines since the war. The trend has been 
rather toward a more smoothly running engine 
by improving the minute details, increasing by 
10 per cent the power output per cylinder, and 
reducing gasoline and oil consumption. By 
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rigid inspection of materials and by meticulous 
attention to manufacturing, the aircraft engine 
has become one of the most efficient prime 
movers, and (as evidenced by a number of 
endurance flights) one of the most reliable. 
Further evidence is available that, thanks 
to the care and skill of steel and alloy maker, 
airplane accidents due to failures of material 
are comparatively rare. One hundred per cent 
inspection at various points in fabrication elim- 
inates most of the defectives before getting to 
the assembly floor. F. T. Sisco, when chief 
of the metallurgical laboratory, Wright Field, 
made the statement that 90 per cent of all 
recorded failures of aircraft material occur dur- 
ing test. Army aircraft official records also 
show that the large majority of accidents during 
flving are due to personnel failures. Colonel 
Lindbergh thus has ample grounds for his con- 
fidence in the safety of aerial transport. 
Rapidly changing demands upon a newly 
discovered arm of the service made for chaotic 
conditions during the war, at least as far as 
engine construction was concerned. At the very 
time when every one was concentrating on 
essentials, no less than 175 different specifica- 
tions for aircraft steels were more or less ofli- 
cially promulgated by the Allied Governments. 
Not until the fall of 1918 was it possible to 
codify this matter, too late to do much good. 


It is of interest to review the classification then 
agreed upon as generally used by manufac- 
turers, and therefore including steels considered 
indispensable: 

Carbon Steels: 1010, for case hardened 
parts subjected to severe friction but not fatigue, 
such as camshafts, wrist pins, tappets, and 
thrust bushings. 

1020, for cvlinder sheets, fuselage fittings, 
bolts, screws, and pins. 

1030, for above category of parts of rather 
greater importance, and which are not to be 
soldered, brazed or welded. 

1040, for parts requiring strengths on the 
order of 90,000 Ib. per sq. in., subjected neither 
to friction or severe fatigue, such as cylinders, 
coupling disks, spark plug caps, spring washers, 
propellor hubs, turn-buckles, fork joints, and 
crank cases. 

1070, hard steel for springs, streamlined 
wires, and piano wire (the latter is patented, 
cold drawn wire). 

Chromium Steel: 52100, for ball-bearings, 
ball-bearing races, and valve-rocker rollers. 

Tungsten Steel; 7650, for use in permanent 
magnets. 

Nickel-Chromium Steels: X $210 (Ni, 2 
per cent or more; Cr, 05 per cent or more), for 
case hardened parts subjected to severe friction 


and severe fatigue stresses, such as cams, piston 


Rough Forg- 
ings for 
Wasp and 
Hornet En- 
gines. Bar 
Stocks ir 
rear. 
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pins, pump spindles and some gears and pinions. 

3435, for medium hard parts subjected to 
severe fatigue stresses, such as crank-shafts, 
connecting rods, pump spindles, some pinions, 
gears, bolts and studs. 

X 3335 (Ni, 3.0 to 4.5 per cent) self harden- 
ing steel for heavily loaded parts carrying 
fatigue stresses and wear where low ductility 
is permissible, such as connecting rods, some 
shafts, gears and pinions. 

High Speed Steel, for tools and valves. 

This completes the list of “essential” air- 
craft steels as of 1918. Trend in what may be 
regarded as the best metallurgical practice in 
the last 12 years, can be appraised by compar- 
ing the above list with that of steels ordinarily 
used by Pratt & Whitney Aircraft Co., Hartford, 
Conn., in the construction of radial aircooled 
motors well known as the “Wasp” and “Hornet” 
types. It is true that a list made today would 
omit the special steels used for ball and roller 
bearings, magnets, valves and springs because 
such parts and the electrical equipment are 
purchased by most engine builders from other 
companies which have concentrated on their 
manufacture. As is well known, great advances 
have been made comparatively recently in the 
metals and alloys entering into such specialties. 

Carbon Steels used at the Hartford factory 
are as follows: 1020, for unimportant parts 
machined from bar stock to be case hardened; 


tubing cut for spacers; forgings used for coun- 
terbalances attached to main shaft; small bolts 
and fixtures. 

1035, for rivets for attaching counterbalance 
weights, studs, bolts and nuts generally. 

Mild steels of the two analyses above are 
ordered in bar form, heat treated to one or the 
other of the following physical specifications: 
(a) Brineil 159 to 202; minimum elastic limit 
45,000 Ib. per sq. in.; minimum elongation in 
2 in., 20°7; and (b) Brinell 202 to 241; minimum 
elastic limit 70,000 lb. per sq. in., minimum 
elongation in 2 in., 18%. The upper hardness 
is still easily machinable, and such heat treated 
bar stock produces parts with a higher degree 
of uniformity than could easily be produced by 
heat treating the finished part, and at a smaller 
overall cost. 

1050, used principally for cylinder barrels. 
These are purchased by Pratt & Whitney Air- 
craft Co. in the forged, rough machined and 
heat treated condition. The hardness limits are 
from 179 to 201 Brinell, (sometimes 228 to 241). 

PWA 10115 (C, 1.10 to 1.20; Ni, 0.15 max.; 
Cr, 0.15 max.; Si, 0.35 max.), a carbon tool steel 
grade used for dowel pins, tappet roller pins, 
plug exhaust valve tips, and parts which can be 
hardened without regard to a minor amount 
of warpage. 

Chromium Steel: PWA 51100 (C, 0.95 to 
1.05; Mn, 0.20 to 0.35; Ni, 0.15 max.; Cr, 0.40 to 
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0.60; Si, 0.35 max.) may be listed here, as it 
forms a substitute in some instances for the 
plain carbon steel mentioned just above. Flat 
forms, washers and spacers are made of it 
advantageously, for it oil hardens easily and 
more uniformly, and with less warpage. 

Nickel Steels: 2315, used mostly as tubing, 
and is cut into spacers. 

2310, for articulated connecting rods, which 
are bought in the forged condition, heat treated 
in the forge plant to Brinell 286 to 302, minimum 


Carburizsing Operations Require the Four 

Electric Furnaces Shown at the Left. Twe 

Homo furnaces used for tempering opera- 
tions are shown at bottom of page. 


elastic limit 105,000; minimum elongation in 2 
in., 17°¢; and minimum Izod impact 45. This 
analysis forges well and can be heat treated 
very uniformly. At least one rod in every 50 is 
cut into test pieces for strength, cleanliness, and 
microstructure, 

2512, used for most of the case hardened 
gears and cam rims. The former are ordinarily 
purchased from gear manufacturers, made 
from material furnished by Pratt & Whitney. 
Cam rings are machined and heat treated in the 
Pratt & Whitney plant. A single quench from 
1420° F. after carburizing gives sufliciently good 
structure in both case and core and minimizes 
distortion. A rather interesting innovation is 
the manufacture of crank shafts from 2512 (in- 
stead of the PWA 3142 to be later described) 


SAE 25/2 PWA 3142 
Ultimate strength 170.000 140000 
Flastic limit (crop of beam) 165,000 125,000 
Elongation in 2in 15 19 
Contraction of area 50 55 
Brine/! hardness 500 
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A case 0.050 to 
0.060 in. thick is carburized on the bearing sur- 


for some of the special engines. 
faces only. Representative tests cut from the 
core of the heat treated shaft are shown at the 
foot of the preceding column. 

Nickel-Chromium Steels: 3115, for small 
parts such as valve tappet rollers and push rod 
ball ends. Also 3140, and PWA 3142 (an analy- 
sis on the high side of 3140: C, 0.35 to 0.45; Ni, 
1.25 to 1.75; Cr, 0.70 to 0.90), are used for master 
connecting rods, and crank shafts. Every forg- 
ing has a test piece forged on its end; forging 
and test piece are punch numbered so identi- 
fication can be complete and are not separated 
until machining starts. A representative set 
of figures for the master connecting rod is: 


Actual Specified 
Ultimate strength 150,000 
Elastic limit (drop of beam) | 135,000 | more than 105,000 
Elongation in Zin. 19 more than /7 
Contraction of area 
Izod impact 55 more than 45 
Brinell hardness 302 £286 bo 502 


It is to be observed that the hardness is held 
at the top limit consistent with machinability. 
Chrome-Vanadium Steel: 6150, for piston 


pins, gears, bolts. This important steel is 
bought as forgings, bars and tubing heat treated 
to various physical specifications. Most of 


the nuts, bolts and studs used in the engine 
are made from cold drawn stock, heat treated 
either before or after drawing. Minimum elas- 


tic limit (100,000 Ib. per sqon.) and minimum 


elongation in 2 in. (18‘<) are the same for both 
varieties, but the Brinell hardness of the cold 
drawn stock, 214 to 262, is raised by subsequent 
Heat 
treated gears are also made of this analysis 


heat treatment to the range 262 to 302. 


(rather than the 3250 nickel-chromium steel 
often favored). Minimum physicals specified 
of the gear makers for the completed parts are: 
minimum elastic limit, 170,000 Ib. per sq.in.; 
minimum elongation in 2 in. Brinell 
hardness, 375 to 430. 

From the comparison of the 1918 list of 
steels with the 1930, it is evident that the 
medium carbon cylinder is about the only one 
which is unchanged. In 1918 the principal 
reliance for stressed parts, such as_ shafts, 
gears and connecting rods, was upon the higher 
nickel-chromium steels. Sound parts of these 
steels were found to be difficult to make at 
every step through the manufacture, and mod- 
ern practice favors lower or simpler alloys, 
which develop few defects in forging, and are 
machined readily after heat treating to a cor- 
rect strength and toughness. 

To indicate the pains which are taken to 
insure that no important parts are made of 
defective material, the manufacture of piston 
pins from 6150 steel may be described in some 
detail. 

Piston pin material is cold drawn tubing. 
It is bought to close chemical analysis. Mill 
inspection is done by Government inspectors, 
since a good number of the engines are destined 


for Army or Navy service, and covers such items 
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as heat analysis, surface and size inspection. 
Every tube has heat number stamped on it and 
the end painted white according to the estab- 
lished color code. As these tubes are drawn 
from stock, a piece is cut from one end, and the 
tube and test piece given the same serial num- 
ber. Each test piece is analyzed quantitatively 
for carbon, and qualitatively for chromium and 
vanadium, in order to make sure that there has 
been no admixture of stock, and pickled in 
strong acid to make sure of its structure. This 
tube is then machined into piston pins, each 


one of which is stamped with the serial number 


of the tube, and this quantity is kept segregated 
as one lot. 

Qn arrival at the heat treating department 
a ticket is made out containing the name of 
the part, lot number, quantity, kind of steel, 
the operation necessary and the required physi- 
cal property (hardness in this instance). Cor- 
rect heat treating cycle is also specified, and 
space is available on the ticket for recording 
the operators’ name, furnace number, record 
chart number and date, and all data secured 
by the inspector. 

Piston pins are heated to 1620) F. in an 
electric furnace under automatic control, and 
held at heat 10 min. 
and given a 30-min. draw at 550° in one of 


They are oil quenched 


the Homo furnaces. 

In order to give adequate inspection of the 
surface, the hardened part is first sand blasted 
to remove scale, then etched in 5‘ nitric acid 


in aleohol to develop tiny surface cracks, or 


January, 1931 


General Assembly of Pratt & Whitney 
Series C Wasp Engine, 420 Hp. at 200 
Rpm. It weighs 695 lb. Engines of this 
series have established several world’s 
records. Below is a corner of heat treat 
containing lead pots and small furnaces. 


other defects. After washing, the pins are in- 
spected outside and inside under a glass, and 
then baked at 300° F. for 60 min, to prevent 
hydrogen brittleness. Finally the pins are given 
a 100% inspection for hardness and must 
measure Rockwell © 50 to 53 before passing to 
finish grind. 

If one of the pins contains a surface defect, 
all the others are re-etched and re-inspected. 
If a second defective is discovered during this 
process the entire lot made from that bar is 
scrapped. 

The department provided for these metal 
lurgical operations and supervision (on the plan 
shown on page 76) is in keeping with the rest 
of the model factory recently completed by 
Pratt & Whitney Aircraft Co. in Hartford. The 
quarters were designed by H. J. Fischbeck, chief 
metallurgist, who incorporated in it ideas gath 
ered from previous experience in laving out 


and operating similar departments for Wright 
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“Cane” Soda? = | | 
| Cle Pratt & Whitney Air- 
tom’ Al. 2.4.4 craft Co., plant at Hart- 


Aeronautical Corp., Paterson, N. J., and Wright- 
Martin Aircraft Corp., New Brunswick, N. J. 
It occupies a roomy annex to the main factory, 
with glazed walls and saw-tooth skylights, the 
latter opened and closed by remote-controlled 
motors. Venetian blinds are necessary to keep 
out excess sunlight. Floor is of special fire 
brick, so it is unharmed by hot steel or car- 
burizing boxes. 

All furnaces are in pairs, with individual 
control and pyrometer indicators at the rear 
wall, between the furnaces.  Roller-top tables 
and quenching tanks are all built with tops at 
the same level as the furnace hearth, so the hot 
The 


large heat treating furnaces are of General 


charge slides from one to the other easily. 
Electric manufacture. No gas screen is used; 
the doors fit very tightly, are excellently insul- 
ated, and provided with automatic reversing 
which 


mechanism operates 


should they meet an obstruction 


Only equipment of standard make was consid- 
ered, and no equipment was specially designed. 
After considering the advantages and disadvan- 
tages of the different types of fuel (gas, oil and 
electricity) electric heat was decided upon for 
the following reasons: 

1. High efficiency, together with quality of 
work produced, 

2. Simplicity of application, 

3. Close automatic control of temperature, 

4. Cleanliness and improvement of work- 
ing conditions, as the heat treating room is free 
from fumes and smoke, 

5. Impossibility of overheating any part of 
charge, because temperature of source is only 
slightly above temperature of charge, 

6. Elimination of combustion, with the at- 
tendant uncertainty of results and general fuel 
problems, together with reduced fire hazards. 


when lowering. These furnaces 
are at heat continually (to econ- 
omize electricity), and the evecle 
is adjusted to 24 hr. by proper 
mixture of spent and new carbu- 
rizing compound. 

In laying out the heat treat 
department, Mr. Fischbeck deter- 
mined to consider the reliability 
of the equipment to produce the ws 
best uniform results and to make ) 
this equipment flexible so as to 
heat treat a large variety of parts. 
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By J. C. Weaver 


F THE THREE general methods of 
pickling, the one to be discussed in this brief 
article operates on batches of material. It 
requires a group of tanks in which the pieces 
are submerged in the various solutions until 
action has been completed. In another method, 
the metal pieces are hung on hooks on an ap- 
propriate conveyor and run through a succes- 
sion of tanks; the work is continuous and is 
completed without manual handling en route. 
The third general process applies mechanical 
The first 


mentioned method of pickling is the more com- 


agitation to regular batch pickling. 


mon of the three, since the production of so 
many plants either lacks the quantity required 
for specialized production equipment, or the 
sizes and shapes are not adapted to simple hold- 
ing fixtures other than baskets. 

With the 
available, it is perfectly safe to build a pickle 


various solution controls now 
room into the regular production line, thus 
eliminating the long haul to separate buildings 
and the required extra handling. Assuming 
that the manufacturer will properly control 
these solutions, the next item to consider is the 
space required for the job to be done. Pickling 
departments can be adapted to almost any area 


or layout; they can be built as a long, straight, 
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LAYOUT FOR... 


BATCH PICKLING 


narrow series of tanks, in circular or U shape 
procession, or the tanks can be so placed that a 
rectangular or square floor plan can be used. 
Therefore, it is rather difficult to generalize. It 
is better to consider one of two specific instal- 
lations. 

As an instance of an excellent layout for 
an intermittent and relatively small production 
of light parts, the floor plan and an interior 
view of Pratt & Whitney Aircraft Co. cleaning 
and plating room is shown on the next two 
pages. Material handling is no great problem. 
Proper ventilation, however, is essential, and 
the exhausts shown are very eflicient, being 
The 


floor of the room is graded, and through the 


much better than hoods formerly used. 


center is a 12x12-in. trough leading to a sewer 
all this, of course, is underneath the floor boards. 
Worthy of note is the guard placed in front of 
the cleaning tanks to prevent the operator from 
coming in contact with the edge, and thus he 
can keep himself dry. 

A much more difficult problem for analysis 
is as follows: Assume that we must clean tractor 
and automobile parts, and that it will be neces- 
sary to pickle 100,000 Ib. of forgings per day. 
Included in this production will be crank shafts, 


axles, connecting rods, various types of braces 
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and other small miscellaneous 
pieces. The longest pieces will be 
10 in., while the smallest will be '. 
in. diameter. In a plant producing 
such a miscellaneous assortment of 
pieces, it is well to provide two types 
of baskets, one made of bar and 
angle iron (as shown on page 8&0) 
to handle the heavier and larger 
pieces, while the other would be 
made of perforated plate. The 
number required and the size will 
be determined later. 

A production of 100,000 Ib. in a 
%-hr. day would mean that approxi- 
mately 12,000 Ib. must go through 
the department every hour. By ex- 
periment has been determined 
that the maximum time for pickling 
forgings of this type is 20 min. This 
means that the workmen will make 
up three batches per hour—— ap- 
proximately 1000 Ib. on a 20-min. 
evele. Inasmuch as it is generally 
advisable to limit the load to 1.500 
Ib. of forgings in one basket, it will 
be necessary to have three basket- 
loads pickling at one time. In this 
particular plant, let us make the 
reasonable assumption that there 


will be more heavy forgings coming 


PLATING AND ETCHING ROOM 


Bench 
Cadmium & 2 
Barre/ 
UC) 
Copper 
Cadmium HL © 
=a 


Incoming 


Space 


78 


through than small ones. Therefore, 
five baskets should be provided for 
heavy forgings while three for the 
lighter variety will be sufficient. 

Inasmuch as the longest piece is 
10 in., baskets should be at least 45 in. 
long inside, 36 in. wide and 24 in. deep. 
This will be sufficient to carry the re- 
quired 1,500 Ib. 

If the acid tanks are built 8 ft. 
long by 6 ft. wide by 12 in. deep, two 
loads can be accommodated in each 
tank, with the baskets set crosswise. 
Due to the fact that sometimes it is 
necessary to have two different con- 


centrations or even acids for pickling 
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An Interior View and Floor Plan 

of an Excellently Arranged Clean- 

ing, Plating and Etching Room for 

Diverse Production of Small Parts. 

Courtesy Pratt & Whitney Aircraft 
Company. 


necessary to install handling 
equipment. For a straight line as 
shown, a gantry-type crane is 
quite desirable. One man can put 
all the work in and out of the 
tanks, and deliver it ready for the 
next production operation. All 
this is shown on the plan, page 80. 
The tanks should rest on con- 
crete joists, elevated above a 
drainage pit, properly sloped to 
take care of drainage. The pit is 
made about 24 in. wider and 
longer than the outside dimen- 
sions of the tank layout, and this 
space is covered by duck boards 
firmly set at floor level so that any 
spillings will run through them 
and into the drain below. 
Inasmuch as acid is consider- 
ably cheaper when purchased in 
carload lots, it is advisable where 
production is as large as the one 
just outlined, to install a storage 


tank. This should be placed out- 


certain kinds of forgings, two acid tanks should 
be installed, even though they would permit a 
over-production, A further advantage is 
that the department can continue even though 
there is trouble with one of the acids, or when 
production is falling off, one of the tanks can be 
drained. An excess tankage capacity is not 
always advisable, but in this example it would 
be considered good practice. 

The tank layout is completed by adding a 
rinse and a neutralizer tank. It is sometimes 
advisable to include a tank for oiling the cleaned 
work, when it is necessary to ship forgings im- 
mediately after pickling, and they must arrive 
clean and bright without rust. 

To make this plant a modern one, it is 
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side the building near a railroad 
siding and at an elevation. to 
drain by gravity into an auxiliary tank, placed 
over the pickling tanks. 

This auxiliary tank should be equipped 
with two glass gages, graduated so that the cor- 
rect amount of acid may be drawn out to in- 
crease the acidity of the solution by one per 
cent. Suitable piping, leading acid from storage 
through auxiliary tank into the pickling solu- 
tion, is advisable in order to eliminate the 
danger in handling acid in pails or pitchers, 
as is the old-time method. The discharge pipe 
can lead from a swivel joint so it may be used 
to fill either vat. 

Solution tanks should be heated by live 
steam, as this method has been found to give 


satisfaction, as well as being least expensive to 
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install. Injection of live steam also agitates the pickling 


solution, thereby speeding the operation. Steam jets can 
be placed in the corner of such small tanks as these. In 
longer tanks, it is often better to arrange for a jet in each 


corner and even occasionally on the sides to increase 


WT 


circulation of liquid and distribution of heat. 

The tanks would, of course, be equipped with tem- 
perature controls to keep an even temperature at all times 
in the pickling baths, and these may be mounted on a wall 


adjacent to the tanks. 

As a justification for this straight-line batch pickler, Outline Drawing of Pickling Room 
equipped with gantry crane, it may be said that the cost in Factory Making Automotive Parts 
With a Daily Capacity of 50 Tons of 


of opera- the 
Forgings of Miscellaneous Size. 


tion will be 


on the order 


Basket For Pickling Axles and Heavy of $1.25 per 

Parts Ils Made of Stout Angle Iron and ton of forg- 

Bars. Smaller pieces, down to O35 in 
ings pickled. In a plant not well supplied with solution 


diameter, should be handled in baskets 


made of perforated plate. controls or eflicient mechanical handling equipment, 


it is not unusual to find the costs mounting to $3 per 
ton. When the savings effected by modern installa- 


tions are considered, it is very easy to see that a reason- 
able sum of money can well be spent to put in the 
proper devices. 
There is, of course, an infinite number of varia- 
tions that can apply to this same general problem, and 
could only be decided by a consideration of the actual 
plant conditions. For instance, when production is 
not so high, an ordinary electric or air hoist may be 
suitable. The extra acid tank may also sometimes 
be eliminated, but the writer believes that the general O 


solution indicated above is most satisfactory for a 


production plant and low costs. 
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All of 'z-In. Test Bars, as Cast in 
Green Sand. Relatively pure metal 
was used in order to simplify 
the microstructure. 


Structure as Cast 


Silicon 13.2% ; iron 0.3° 
copper 0.04% 


This is the non-modified struc 
ture included for reference It 
consists largely of normal AI-Si 
eutectic, the silicon existing as 
plates or needles The alloy is 
slightly hyper-eutectic; note dark 
particles of primary silicon. Mag 
nified 75 times Etched in aque 
ous solution of 0.5 Ht 


The same alloys modified with 
sodium before casting has this 
structure (same maynilication and 
etching). Crystallization of pri 
mary silicon has been supprssed 
and the alloy is now essentially 
hypo-eutectic with white den 
drites of primary aluminum 
The speckled matrix is the modi 
fled eutectic, and, as shown by 
the lower view (unetchea and at 
1,000 diameters), consists of dark 
silicon particles in a light alumi 
num ground mass 


Over-Modified Alloy 
Silicon 13; iron 0.7% 


It too much sodium is in the 
alloy at pouring, this structure 
may be found. Tensile proper 
ties are then inferior to those o! 
a properly modified alloy. Oc 
casional particles of ternary Al 
Si-Fe constituent are in 
halftone. Etched in aqueous 
solution of 06.5% HF. Magnified 
100 times 


Alloy Modified and Heat 
Treated 


Silicon 12.86%; iron 0.51% . 
copper 0.18% 


Ihe structure after modification 
can be changed by heat treat 
ment. This sample was heated 
6% hr. at 547° C. (1,020° F.) and 
cooled in the furnace. Magnified 


75 «times. Etched in aqueous 
solution of 10° HF and 10° 
HNO, 


Heat treatment has caused the 
silicon particles to grow marked 
ly, as shown in this unetched 
view of the heat treated modi 
fied eutectic, magnified 1,000 
times. A particle of the ternary 
Al-Si-Fe constituent known as 
8(Fe-Si) is shown near the edgr 


Photomicrographs by Aluminum 
Research Laboratories, 


Cleveland. 
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Order from Stock! 


Alcoa Aluminum Zees, Channels, Angles— 


All the familiar shapes—all made 
from the strong Alloys of Alcoa 
Aluminum having the strength of 
structural steel—but only 1/3 of 
its weight. They can be sheared, 
sawed, punched or machined on 
standard metal working equipment. 
The coming of these strong alloy 
structural shapes completes the 
rout of surplus Deadweight. Now 
whenever a metal structure or part 
is made to a specified strength, it 
can be made lighter with Alcoa 
Aluminum—built to a specified 
weight, it can be made stronger 
with Alcoa Aluminum. 


Six books on the fabrication of 
Alcoa Aluminum are available. 
Five of them are free. Check the 
ones you want. 
| “Riveting of Aluminum” 
| “Welding of Aluminum™ 
“Plating of Aluminum” 
“Machining of Aluminum™ 
| “Screw Machine Products” 
“Structural Aluminum” ($1.00 
the copy) 


Address ALUMINUM COMPANY 
of AMERICA; 2501 Oliver Building, 
PITTSBURGH, PENNSYLVANIA. 


MADE THE STRONG ALLOYS 


ALCOA ALUMINUM 
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Structure, natural size, of a 24-in. round ingot of steel for seamless : 
tubing. Ingot cut off square, smoothed, and etched. Composition: : 
Carbon 044, manganese 0.75, silicon 0.15, phosphorus 0.04, sulphur 0.04. et 
Plain carbon steel; annealed 2 hr. at 1,375 F. Chromium steel, as cast. Magnified 
Magnified 2 times. Etched with LeChate- 4 times. Etched with LeChatelier’s 
lier’s reagent. Composition: Carbon reagent. Composition: Chromium ; 
050%, manganese 0.35%, silicon 0.20%. 5.25%, carbon 0.70%, silicon 0.62%. 
| 
4 
Hadfield manganese steel, as cast. Mag- Nickel austenitic steel, as cast. Mag- ie 
nified 50 times. Etched with iodine. Com- nified 40 times. Etched with nital. -- 


position: Manganese 13.5%, carbon 13°. Composition: Nickel about 28%. 


Original photographs loaned by Wsevolod N. Krivobok, Bureau of 
Metallurgical Research, Carnegie Institute of Technology, Pittsburgh. 
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ODERN FURNACES.. 
MODEL PLANT 


Pic 


al ; heat treating and forging division of The Spicer 
Manufacturing Company's new plent at Toledo, 
Ohio, is e noteworthy example of the modern trend 
in heat treating departments. A high degree 
economy and efficiency has been reached. Univer 


sal joint parts, axle and transmission gears, and mi 
cellaneous automotive accessories are produced for 
leading automobile manufacturers in the Spicer 
plant. All carburizing, drawing, annealing, harden- 
ing, and periodic furnaces were designed and built 
by Surface Combustion, including pot ery 
furnaces and miscellaneous heating equipme 
Alll furnaces are gas-fired, automatically controlle 


Surface Combustion row, continuous carburizing 
and annealing furnace at the Spicer plant. Work is pushed 
through in opposite directions, and a combination pre- 
heat and cooling chamber is edded at each end. Flue 
gases are utilized to preheat incoming cold work. (Above 
a ve view of their modern heat treating and 


Surface Combustion engineers will cooperate wi 


you in solving your furnace 


| 4 
- 
Subsidiary of Henry L. Doherty & Company 
Surface Combustion Corporation, Toledo, Ohio - Engineering & Sales Service in Principal Cities 


CORRESPONDENCE... 


AND FOREIGN LETTERS 


ARACELSUS, the famous Swiss physician 

of the 16th century, once made a journey 
through the northern parts of Sweden, and in 
the account of his travels he ventured the 
prophecy that mineral deposits would be found 
in this country between the latitudes of 63 and 
65° of such immense richness that they would 
far outshine the treasures of the Orient. 

This prediction was whimsically revived by 
O. Falkman when addressing the Academy of 

Technical Sciences in 

Stockholm on the sensa- 
Important ore tional discoveries of gold- 
discovery im bearing copper ore made 
North Sweden at Boliden a few years 

ago. This place is, in 
fact, situated within three degrees of the Arctic 
circle, so that the surmise of Paracelsus has so 
far turned out to be correct. Even though the 
value of the deposits discovered is not, of 
course, so fabulous as the famous iatro-chemist 
prophesied, they will certainly be of consider- 
able influence on the world’s total output of 
gold and copper. 

The ore deposit was not discovered by 
chance, but resulted from systematic and per- 
sistent electric prospecting, sometimes known as 
geophysical surveying. In the course of many 
years’ work several ore bodies of less impor- 
tance have been found in the region. Six years 
ago a very rich deposit was mapped out, having 
an area of about 3 acres, its greatest length 
about a third of a mile, and 130 ft. broad at 
its widest. The mineral bodies consist of copper 
sulphide and arseno-sulphide in lenses of vary- 
ing size. 

Exploratory work indicates that the aver- 


age of the ore body will contain 2.3°C copper, 
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30° sulphur and 10° arsenic. Silver is ex- 
pected to average about 2 oz. and gold 0.5 oz. 
per ton, although in some rich ore which 
has been exported the gold content has been 
as high as 2 oz. per ton, but this greatly exceeds 
the average. 

Next year about 300,000 tons of ore will 
be mined, and in the near future production 
is planned to reach 500,000 tons. At a village at 
tidewater, on the Gulf of Bothnia not far from 
Boliden, a copper smelter has been built which 
will produce next year about 15,000,000 Ib. of 
copper, 750,000 oz. of silver and 190,000) oz. 
(troy) of gold. 

Copper ores containing large amounts of 
silver are being worked, notably in Peru, but 
ore bodies containing so much gold and silver 
simultaneously are rare. The deposits must 
also be considered to be unique in the high 
arsenic content. None of the metallurgical 
processes used elsewhere can, therefore, be said 
to apply ideally to the Boliden deposit, since it 
is essential in the smelting to recover the maxi- 
mum amount of gold, and also to prevent the 
escape of any poisonous arsenic compound into 
the atmosphere. 

Ore will be roested, as a first step. The 
arsenic oxide fume from this and other smelt- 
ing processes is cooled and condensed in large 
dust chambers, and stored against an increased 
demand. The roasted ore will be melted in 
reverberatory furnaces, and the copper sulphide 
matte used to collect the precious metals, from 
which it will be recovered by somewhat con- 
ventional refining methods. 

The arsenic by-product is one causing some 
worry. American ores, notably those in Mon- 


tana, carry arsenic in comparestively minor 
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CORRESPONDENCE 


AND 


FOREIGN LETTERS 


amounts, vet it is said that the oxide accumu- 
lates in the dust chambers more rapidly than 
it can be removed and marketed. Refining of 
flue dust to a pure arsenic oxide is fairly simple, 
but the only important uses at present are for 
insecticides and for making certain kinds of 
glass. 
A. WES?TGREN 


Stockholm, Sweden. 


IGH FREQUENCY furnaces (or coreless 
induction furnaces) are now of much in- 
terest to German metallurgists, since results 
already obtained in research and production 
work are very promising. Our first important 
publication was in Milteil- 
G ungen of the Kaiser Wilhelm 
ermans 


Institut) fir Eisenforschung, 
stu d 


Vol. 8 and 9, which described 
induction work done at that center in 
s rmaces 1925 to 1927. These investiga- 
tions were directed toward 
the development of rugged furnaces, and of 
thoroughly reliable electrical equipment. It 
may be said that difliculties in) both these 
respects have been surmounted. Work at pres- 
ent is, therefore, directed toward the possibility 
of substituting high frequency furnaces for 
crucible furnaces and also to discover melting 
methods that refine the charge (as can now be 
done in are furnaces). Work on the latter 
phase is being done in collaboration with some 
large steel mills, and a report can be expected 
from the Institut in the near future. 

Very interesting experiments at the steel 
plant of Gebriider Doérrenberg were described 
in the recent) publication No. 183, Verein 
Deutscher Eisenhiittenleute. The results show 
that both in regard to quality and cost of 
production, high frequency furnaces compare 
favorably with gas-fired crucible furnaces. 

Latest furnace designs are characterized by 
the use of lower frequency; 2,000, 500 and even 
+0 hertz (eveles per second) being used for 
electric power circuits. The old type of equip- 
ment with frequency up to 100,000 hertz is no 


SO 


longer in use in Germany, except in small ex- 
perimental units. 

German equipment is manufactured either 
by the Hirsch Kupfer & Messingwerke (which 
firm also has two furnaces of the Ajax-Northrup 
type in operation melting nickel alloys) or by 
Lorenz & Siemens & Halske. The latter firm 
favors motor-generator sets for the electrical 
installation, but both firms can deliver units 
from a few kilograms capacity up to about one 
ton. Furnaces are equipped with either water- 
or air-cooled coils, but the former are usually 
considered as more reliable, as with this design, 
the coils help to keep the lining in place. Typ- 
ical sizes and performances of German installa- 
tions may be quoted as follows: 

A 650-Ib. furnace is 2 ft. deep and 13 in. 
diameter, while a half-ton crucible has a diam- 
eter of about 18 in. Some firms have abandoned 
the round form, although preferable from = an 
electrical standpoint, in order to obtain a longer 
life of the lining. 

The usual capacity of two generators for a 
half-ton furnace is about 330 kva. When melt- 
ing high speed steel, the current consumption 
is 600 to 900 kw-hr. per ton of cold scrap. Elec- 
trical efficiency varies somewhat with the form 
of the crucible, but is usually from 50 to 60°. 

The time required to melt one charge in 
a 650-ton furnace is 70 to 100 min., and in a 
l-ton furnace, to 3 hr., depending in each 
instance on how much refining is attempted. It 
is usually possible 
to pour a_ heat 
about 10 min. after 
melting down, but 
sometimes 20 min. 
or more is allowed 
for refining pur- 
poses. Usually 8 to 


12 heats are pro- 


duced in 24 hr., or 
10 to 80 heats per 
week. This also approximately corresponds to 
the life of lining, which, however, also depends 
on whether it is acid or basic. With a tamped- 


in acid lining, the number of heats between 
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relining is usually 60 to 90; on the other hand 
only 30 to 50 heats are ordinarily obtained with 
a basic lining. 

At present these furnaces are mainly used 
for remelting high grade scrap under a thick 
laver of slag. The temperature of the slag is 
comparatively low, on account of radiation; 
nevertheless, an active slag is often desired. 
How to produce such a slag is the subject of 
many investigations. 

One big practical advantage which an in- 
duction furnace has over a fuel-fired crucible 
furnace is that it is easier to put double carbides 
in solution. This is partly due to the ease with 
which any desired temperature can be obtained, 
and partly to the swirling movements in the 
bath. The usual working temperature is be- 
tween 1,600 and 1,700) C. (2.900 to 38,1007 F.), 
depending on the type of steel produced. Im- 
mediately before pouring, the steel is deoxi- 
dized by adding silicon and aluminum, or a 
Si-Al-Mn alloy. 

The quality of the steels produced is con- 
sidered superior to the usual crucible steels. 
They are mainly high speed steels, non-rusting 
steels and heat-resisting alloys, and electrical 
or magnetic steels with a high content of alloy- 
ing elements. The main advantage is said to be 
that steel of a high quality in any desired analy- 
sis can be produced in small quantities in a very 
short time. Uniform analysis, heat to heat, 
avoids the sharp variations that seem unavoid- 
able in high alloy crucible steels. 

It is also believed that cost of production 
(with the prevailing prices for fuel and elec- 
trical current in most German industrial cen- 
ters) is cheaper in high frequency furnaces than 
in the old type of gas-fired crucible furnaces. 
The former are also more economical than are 
furnaces of the same size —a 500-kg. Heroult 
furnace requires 1,000 to 1,200 kw-hr. per ton, 
instead of the 600 to 900 kw-hr. per ton quoted 
above. 

The reason why the use of high frequency 
furnaces has not increased faster in Germany 
is the high cost of installation. For a 300-kg. 
furnace, the first cost is about M 80,000 and for 
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bigger units, the costs are correspondingly 
higher. 

Even so, there are at present in the Rhein- 
Ruhr district alone about 10 furnaces operating 
with capacities ranging from 600 Ib. to a ton. 
The biggest steel ingot so far cast weighed 
3.100 Ib. 

Besides these commercial furnaces, there 
are at least 50 in operation for research work. 
Almost every technical school where metallurgy 
is taught has one; most steel plant research 
laboratories also. The future possibilities are 
being intensively studied from a theoretical and 
practical standpoint, and the results are likely 
to be of great interest and importance. 

Kk. W. Eun 


Cannstatt, Germany. 


SSISTANT Professor Seikichi Sato has 

recently constructed a self-recording dila- 
tometer, which is very convenient for studying 
rapid temperature changes, as in the operation 
of quenching. 

A halftone on page 88 shows the apparatus. 
The main horizontal member is a ‘T-shaped 
hollow frame of 
quartz tubing having a 
very thin wall. is Equipment to 
firmly fastened to the draw heating 
base plate F. A guide G or quenching 
is made of refractory curves 
alloy and is also fixed 
to fF. A rod R is made of a material which 
has a uniform rate of thermal expansion, and 
a specific heat and a density approaching that 
of the test specimen S. It can be seen that the 
thermal expansion of R may be utilized for in- 
dicating the temperature of S. 

These two rods are supported in position 
by silica tubes passing through the guide G, and 
they are uniformly heated together in the elec- 
tric tube furnace. The same silica tubes trans- 
mit the thermal expansion of each rod to levers 
Land P respectively. These levers magnify 
the movements of the silica tubes and also 
transmit the respective motion to a common 
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point of a pantograph at the right of the view 
shown below. 

All levers are made of duralumin, lightened 
as much as possible, equipped with adjusting 
screws and arranged to swing separately round 
a common fulcrum C by means of ball bearings. 
Light tension springs secure a good contact be- 
tween fixed and moving parts. The pantograph 
is also made of duralumin, finished as light 
as possible and perfectly balanced in order to 
avoid any dislocation of the pen A, when the 
apparatus is turned over to quench the hot 
specimen. Precise machine work is necessary 
to avoid lost motion, which would be fatal to the 
operation of the equipment. 

The pen traces the motion of the common 
point in the pantograph in a similar and mag- 
nified curve. Thus the thermal expansion and 
contraction of the rods R and S are magnified 
70 times, and the resultant of these movements 
is traced on the piece of paper under rectangu- 
lar coordinates. 

A handle-grip and a knob are provided so 


the entire equipment can be promptly moved 
to the quenching tank. The overall length of 
the apparatus is about 50 cm. (20 in., more or 
less) and it weighs only 700 grams, or approxi- 
mately 1!» Ib. 

During heating, the apparatus is always 
clamped in a horizontal position by inserting <¢ 
pair of pins through the base plate into cor- 
responding recesses on a stand, and the heating 
curve is traced on the paper. If the cooling 
be made slowly, an ordinary cooling curve is 
obtained, as shown on the adjoining curve sheet 
in full line. If the heating furnace be removed 
to the left along the rails, an air-cooling curve 
is obtained. If a quenching is to be studied, 
the furnace is quickly removed at the correct 
temperature, the apparatus is promptly carried 


Expansion of R, 
Transmitted to 
Pen A by Lever 
Arm L, Meas- 
ures Tempera- 
ture of Furnace, 
Whereas Ex- 
pansion of 8S, 
Vade of Metal 
Under Study, Is 
Transmitted to 
Pen by Lever P. 
bY Thus a heating 
or ¢ ooling curve 
of sample S is 
drawn automati- 


cally. 
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by hand to a nearby quenching tank and the 
heated specimens are plunged vertically down- 
wards into the cooling medium. 

Reproductions of the curves shown on the 
opposite page are from records obtained during 
oil and water quenching, respectively, of a 


high grade eutectoid steel. 


Koraro Honpa 


Sendai, Japan. 


N THE October number of Merat ProGress 
there appears an article by Robert Sergeson, 
entitled “Progress in Nitriding”. 

In the introductory part of this article Mr. 
Sergeson states, somewhat paradoxically, that 
“previous to Dr. Fry's 
L work, but little was 

regarding the be- 

iron-nitrogen javior of nitrogen to- 

equilibrium ward iron; nevertheless 

‘arlier work must have 

been very helpful.” Therefore, a brief account 
of it will not be amiss. 

In Mr. Sergeson’s subsequent account, it 
seems to the writer, there exist serious omis- 
sions. Thus, while Dr. Fry is represented as 
having studied the effects of combining nitrogen 
with different metallic elements, and with hav- 
ing fixed upon aluminum as having such great 
aflinity for it that no decomposition takes place 
up to 1800° F., no mention is made of the like 
work published in the Journal of the Lron & 
Steel Institute in 1915 by Tschischewski, who 
had already found aluminum to have the great- 
est aflinity for nitrogen. An important state- 
ment by the latter is as follows: “These experi- 
ments prove that aluminum added to molten 
steel combines with nitrogen and forms with it 
a hard solution of aluminum nitride without 
evolving any nitrogen.” As early then as 1915, 
Tschischewski had therefore pointed out the 
formation of a hard solution when aluminum 
and nitrogen were combined in iron. 

Again referring to the earlier work, Mr. 
Sergeson states that such fragmentary knowl- 
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edge must have led Dr. Fry to study the iron- 
nitrogen system first. But though Mr. Sergeson 
designates as “unsuccessful efforts” the fixing 
of the limits to which nitrogen enters liquid 
iron under pressure by Andrews in 1912, and 
the present writer in 1923, he makes no mention 
of the iron-nitrogen equilibrium diagram con- 
tained in this 1923 publication of the writer's 
(also made available to the public in 1921, as a 
thesis written at the Massachusetts Institute of 
Technology). 

This equilibrium diagram, derived from 
thermal analysis of nitrided iron, is mentioned 
in Dr. Fry’s 1923 publication in the Aruppsche 
Monatshefte, but is there dismissed by him as 
being based on heat effects of decomposition 
‘ather than those of real transitions. It is, 
therefore, gratifying to have had such thermal 
effects largely confirmed by the U. S. Bureau of 
Standards in the paper by Samuel Epstein, pub- 
lished in 1929 by the American Society for Steel 
Treating. 

I believe that these works above pointed 
out should be recognized in any historical ac- 
count of nitriding. 

C. B. Sawyer 


Cleveland, Ohio. 


The above letter from Mr. Sawyer, of the 
Brush Laboratories Co., was sent to Mr. Serge- 
son, and he comments as follows: 

“When any new discovery is commercial- 
ized there emerge from the background many 
academic endeavors which were confined to the 
technical literature. Thus it is with Mr. Saw- 
vers equilibrium diagram published in 1921, 
of which Dr. Fry has made mention. 

“Tschischewski’s paper published in 1915 
under tithe of “The Influence of Nitrogen on 
Iron and Steel’ begins with the following intro- 
duction: “The injurious influence of nitrogen 
on the mechanical properties of iron is now 
firmly proved. It was the detrimental effects 
of nitrogen which were presented by Tschi- 
schewski with no suggestion of the useful com- 
mercial applications so definitely developed by 
Dr. Fry.” 
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BRON ORE deposits worked by Cogne, the 
Italian metallurgical corporation described 
in previous letters, form an excellent basis for 
the sound development of an industrial pro- 
gram producing fairly large quantities of spe- 
cial steels and irons. 
These deposits consist of large dykes of 
magnetite, equal in purity to the best among 
the famous Swedish 
magnetite iron ores. 


Du lexin i 
6 dyke worked at 


converters and 
present contains several 


ere furnaces score million tons” of 
ore. The gangue of this 
ore is dolomitic, giving a blast furnace slag 
containing over 30° magnesia, and it is known 
that the old practice, perfected in Sweden for 
manufacturing high quality irons and _ steels, 
shows that the best products are obtained from 
magnetites containing high percentages of mag- 
nesia. The excellent results obtained during 
the last four vears in the Aosta works in Italy, 
fully confirm that finding. 

Our ore comes from the mine practically 
free from sulphur, phosphorus, copper and 
arsenic. It is divided in two classes. The first 
contains more than 54°. iron, and forms about 
four-tenths of the total; it is charged directly 
into the blast furnace. The second — contain- 
ing between 42° and 54‘ iron—is concen- 
trated, sintered, and mixed with the first class 
ore in the burden. The furnace charge thus 
contains an average of 62‘. iron. The great 
porosity of the sinter (made by the Cockerill 
process) loosens the whole charge so it can be 
readily penetrated by the reducing gases in the 
circulating blast, and has a very beneficial effect 
on the regularity of the reactions taking place 
in the blast furnaces. 

For a period of about six months after the 
works were started coke was used as a reduction 
agent in the electric blast furnaces, in order to 
study the behavior of the ore under well-known 
conditions. For the production of a pig iron of 
the desired composition (which will be quoted 
further on), the coke consumption during this 


first experimental period was about 850 kg. per 
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metric ton of pig iron produced (19,00 lb. coke 
per long ton iron). 

Coke was then gradually replaced with in- 
creasing proportions of anthracite from the 
mines of La Thuile. As the washing plants 
which will lower the ash content of the anthra- 
cite below 10% were not yet in operation, the 
anthracite used in this second developmental 
period had an ash content twice as high, which 
limited the proportion used in the blast furnaces 
to about half of the required coke. Results 
were extremely satisfactory; this being partly 
due to the fact that the anthracite ash contains 
a high percentage of silica, which, of course, 
forms a very good flux for the strongly basic 
gangue of the ore. 

Under the particular operating conditions 
prevailing at the Aosta works — especially in 
relation with the raw materials available there 

the pig iron best suited to blast furnaces, 
acid converters, and subsequent electric refin- 
ing, contains about 4.3°¢ carbon, 1.5‘c silicon 
and 0.80°¢ manganese. (In this iron, sulphur 
and phosphorus combined are below 0.03%, 
an unusually favorable figure.) 

Molten iron remains about 24 hr. in the 
electric mixer, where it loses about 0.5‘c car- 
bon; it is then blown in the converters. Con- 
verter metal finds its way into the following 
three classes of prod- 
ucts: 

1. A small ton- 
nage is cast directly 
into steel ingots, fol- 
lowing ordinary prac- 
tice. This tonnage is 
quite variable and de- 


pends on the amount 


of liquid steel requir- 
ed for the continuous 
operation of the electric refining furnaces. As 
the latter must produce a great variety of spe- 
cial steels, requiring very different periods of 
time for the refining and finishing operations. 
their output — and the tonnage of blown iron 
required by them — is far from being constant. 
This first part of the products of the converters 
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is, therefore, to be considered simply as a nec- 
essary by-product of the normal production of 
the electric furnaces. 

2. As noted above, the bulk of the produc- 
tion from the converters goes directly to the 
electric furnaces, where it is finished into high 
quality special steels. For this purpose, the 
wind in the converters is stopped before carbon, 
silicon and manganese are entirely eliminated. 
By properly choosing this stopping point, a 
product is obtained which can be rapidly re- 
fined and finished in the electric furnace. 

Ordinarily, three converter heats are re- 
quired for one electric furnace charge. Charg- 
ing, therefore, requires 30 to 35 min.; subse- 
quent operations require from 1 to 2 hr. more, 
according to the composition and quality of 
the final steel. Under such conditions, and in 
normal running, a 25- to 20-ton furnace can 
produce about 300 tons of special steels daily, 
perfectly deoxidized and refined. 

3. A final portion of the converter product 
is used for the manufacture of special pig irons. 
By stopping the wind at the right point, making 
the proper additions of alloys in the converter 
or in the ladle, by mixing in given proportions 
the different products so obtained, and by add- 
ing eventually some blast furnace iron from 
the mixer, all the special pig irons required by 
the market can be prepared under the most 
economical and best technical conditions. 

It must be admitted that Cogne possesses a 
most interesting plant, containing not only some 
advanced electrical equipment but also oper- 
ating in a unique manner to produce essential 
steels for Italian industry. 

Freperico 


Turin, Italy. 


INCE the Transactions of the American 

Society for Steel Treating have, in times 
past, carried more than one contribution on the 
care and maintenance of crane chains, readers 
of Progress may be interested in a few 
notes on experience with this type of gear in 
Australia. 
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This vear the arch bridge across Sydney 
Harbor, New South Wales, will be opened for 
traflic, thus completing a project whose con- 
struction started in 1924. Heavy plates and 
angles for this bridge 
were rolled at the Red- R a 
. epairing an 
car works of Dorman, 
Long & Co. Middles- 


brough, England, but 


heat treating 
chain slines 


the light structurals 
were made in Australia. All fabrication was 
done in large shops erected at water's edge 
near the bridge site. 

In all, over 50,000 tons of steel have been 
erected in this 1,600-ft. bridge, thus making it 
the longest and heaviest in the world, probably 
sharing this distinction with a similar arch 
under construction at the Port of New York. 
Individual members in the Sydney harbor 
bridge weighed as much as 120 tons. Special 
lifting vokes were bolted to these heavier pieces 
for handling in the shop and during shipment 
and erection, 

All chain gear used in the workshops and 
on the unloading wharf was made in the local 
bridge shop at Milson’s Point from commercial 
iron chains, supplied with test certificates by 
the manufacturers. End-links, rings and hooks 
for all of these were made of mild steel bars. 

At first, it was 
planned to anneal 
every chain. at 
monthly intervals, 
but every chain so 
treated broke in use 
within three days. 
practice was 
abandoned, of course, 


when this fact was 


established. In its 

place, a monthly visual examination was car- 
ried out. Links showing any signs of opening 
at the scarf were removed, as were those show- 
ing deep cuts from contact with plate edges. 
Only where there was obvious distortion and 
over-stress was heat treatment indulged in, 


and then the chain was normalized. 
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When it was necessary to renew any links, 
mild steel was always used, and we are proud 
to record that in five years’ continuous and 
severe service, not one steel link has broken, 
and not one accident has occurred which can 
Welded steel 
proved quite equal to the demands put upon it. 

Welding practice adopted for making these 
mild steel chain links has been as follows: First, 


be blamed on a broken chain. 


scarf and shape the link; then raise the open 
link to a welding heat and weld the point of 
ach searf with the ball of the hand-hammer 
only. Another welding heat was then taken 
and the weld finished with a heavier hammer. 
Finally, a lower heat was taken to shape the 
link and the weld was swaged until it was 
almost black. 

Repaired chains were then put into service 
without any further heat treatment. On test- 
ing some of these links by closing them together 
under the power-hammer and afterwards forc- 
ing them apart with a chisel, the resultant frac- 
ture showed a complete absence of enlarged 
crystals usually associated with welding heats 
on steel. We attribute this fact to the final 
swaging at a low heat, which in effect is a grain 
refinement by mechanical work. 

S. REARDON 
Newton, New South Wales. 


i THESE 16 years since the outbreak of the 
War, we have witnessed a wonderful devel- 
opment in the electrometallurgy of iron. Yet 
the furnace created long ago by Heroult, that 
inventor of genius, 
EF is employed in con- 
specia stantly increasing 
steel industry measure, and without 
migrates north any material altera- 
tion (except having 
generally adopted the convenient Soderberg 
continuous electrode). 
So it happens that practically all the elec- 
tric steel tonnage is manufactured today in are 
furnaces, either of the Heroult type or are 


furnaces having a conducting hearth. Thus it 
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seems that such a wonderful development in 
steel making was not provoked by a great trans- 
formation in the apparatus as orginally created 
and used. Consequently, it is interesting to 
consider the economics of 
the situation, and to point 
out its principal factors, 
confining our study to 
Europe and espe- 
cially to France. 


From the first, the 


new processes have been 
divided into two classes: 

1. Manufacture from solid charge in are 
furnaces with cheap current, and consequently 
in plants erected in mountainous regions (the 
Alps and the Pyrenees), where hydroelectric 
power is available. 

2. Manufacture from molten charge in in- 
duction furnaces, frequently obtaining only an 
additional refining of steel, economically and in 
large tonnage. 

These processes were originally installed 
by technicians to whom is due praise for re- 
markable skill and tenacity. But in general 
they were electrical or mechanical engineers 
rather than metallurgists. This insufficient 
knowledge of steel works practice was respon- 
sible for conditions which could not be cor- 
rected except after a long and difficult cam- 
paign. The steels obtained under such early 
conditions compared to poor advantage with 
other products of quality, a circumstance which 
competitors cleverly improved to compete with 
the product of the electric furnace and to dis- 
credit its products. 

But little by little, the technique of manu- 
facture has been improved and _ established. 
This has come about by collaboration of “prac- 
tical” steel makers and the advancing scien- 
tific knowledge of the chemistry of steel refin- 
ing. It results that the electric furnace has 
actually succeeded in forcing itself into the 
first place in the view of producers of steels of 
the highest quality. 

Even those persons who did most to bring 
it into disrepute — the metallurgists of the Loire 
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and of the Center of France — all have installed 
electric furnaces in their steel works. The 
process has consequently victoriously broken 
into that part of France which has always and 
rightly been regarded as the source of the best 
steel. This high reputation had to be main- 
tained, and for this very reason the progress 
of electric steel was impeded more in France 
than anywhere else. 

At the present time, the electric furnace 
can compete with the two older proceses used 
for refined steel — crucible melting and open- 
hearth refining. It can give products of a qual- 
ity equal to crucible cast steels, but at a cost 
scarcely higher than the open-hearth steels (and 
a great part of the cost is due to the energy 
required to melt the solid charge). 

Thus can be explained the wonderful devel- 
opment of electric processes for refined and 
semi-refined steels. One may discern two im- 
portant trends showing the further evolution 
of electric methods for steel making: 

1. The use of the high frequency induction 
furnace. We do not know yet how this equip- 
ment can be economically used for refining im- 
pure metal. However, it takes the place of the 
old-fashioned crucible process in the melting of 
pure raw materials. It has been adopted for 
this purpose at the most famous French steel 
works making crucible steels: J. Holtzer, at 
Unieux,. 


2. Its use, duplex, working a molten 
charge. For this practice, it is necessary that 
the furnace be charged with molten metal pro- 
duced in the cheapest way. These circumstances 
oblige the furnace to be erected in the vicinity 
of a Bessemer converter steel works, the blast 
furnaces of which can supply electricity at a 
very cheap rate. (It is worth mentioning, how- 
ever, that treatment of properly blown metal 
reduces the current requirements to a small 
quantity.) 

These reasons have contributed toward the 
construction of some new plants in France. 
While they are not yet completed, the electric 
steel works of Thionville, Hagondange and 
Ugine-Uckange may be mentioned. 

This geographical emigration of the electric 
steel works from the Alps, and the special steel 
works of the Center, to the East and the North 
of France, is one of the most characteristic and 
remarkable events in French metallurgy today. 

Perhaps in these new works the anticipated 
decrease of the cost of production will permit 
electric steel to penetrate into some spheres 
(such as the railway industry, the big mechani- 
cal and electrical shops) where ordinary and 
semi-refined steels are now used. If this be 
true, these industries would then profit by all 
the advantages that steel of quality can give. 

ALBERT PORTEVIN 


aris, France 
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A NEW .. 


FORGING DEFECT 


ITS CAUSE 


AND CURE. 


By W.E Jominy and A. M. Steever 


SURFACE DEFECT on forgings has 
from time to time come to the attention of the 
authors which does not appear to have been 
investigated and described anywhere in the 
scientific literature. Nevertheless, it causes very 
considerable trouble and loss to forging plants 
and their customers. 

This defect occurs in small, irregular areas 
or patches at one or more points on the forg- 
ing. Usually only a minor percentage of the 
forgings produced from a given furnace is 
affected. 

Some furnaces seem to be guilty culprits; 
others produce blameless forgings. Alloy steels 
seem to be more affected than plain carbon 
steels. These surface blemishes are of such a 
nature that, unless each forging is inspected 
for superficial appearance after pickling, they 
would probably not be detected. They will be 


encountered and make themselves very evi- 


M4 


dent, however, if the forging is subsequently 
machined, because the spots are hard enough 
to cause serious trouble with the tools. 

A sample forging from a number which 
had been rejected on account of such defects 
is shown in the two figures on the opposite 
page, where defects on one arm are marked 
out between light chalk lines. 

In view of the importance of the phenome- 
non, a study was made (as part of the research 
program on forging directed by one of the 
authors and conducted for the American Gas 
Association) at the Department of Engineering 
Research, University of Michigan, Ann Arbor 
As a result of this investigation, we have found 
the primary cause of the trouble to be a local 
ized carburization, occurring during heating 
the bar stock or billets in the forging furnace 
This fact was discovered by sectioning some o! 


the defective forgings and examining then 
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under the microscope. In every 
instance the surface of the steel 
was found to have been car- 
burized at the defective area, 
although it was usually decar- 
burized at other surface regions 
close to it. 

This condition was clearly 
shown in a considerable num- 
ber of photomicrographs, two 
of which are reproduced on 
page 96, and may be regarded 
as typical of the structures 
found in many forgings with 
this defect. 

The micro at the left shows 
the condition at the defective 
spot on the surface, and the 
one on the right the microstruc- 
ture of a good portion of the 
surface near this blemish. It 
will be noted that the edge of 


Above Is a Photograph of a 
Forging Which Has Two Sur- 
face Defects on Its Horison- 


the blemishes, a close-up of 
one of them being shown be- 
low. Frequently such trouble- 


the section shown in the for- tal Arm of the Type Dis- some hard spots are not found 


mer is deeply and heavily car- 
burized; it is also very rough 
and irregular, probably from 
melting at this edge. The edge 
of an adjacent area is clearly 
shown to be decarburized, but 
to a comparatively superficial 
extent. In other words, this 
sample was carburized in areas 
adjacent to decarburized areas, 
this phenomenon — occurring 
presumably in the same fur- 
nace at the same time. As 
remarked above, the two views 
are typical, the same phenom- 
ena were found in other photo- 
inicrographs which were taken 
from other forgings. 

The question at once arose 


is to how a bar of steel could 


cussed by Messrs. Jominy and 
Steever. Chalk marks encircle 


until the forging is pickled or 
reaches machining operation. 


be carburized and decarbu- 
rized at adjacent areas at the 
same time in the same furnace. It had been 
suspected that these bad forgings came from 
( certain spot in the furnace near the burner, 
ind this point was placed under careful obser- 
ation. It was found that the defects occurred 


Host frequently in the furnaces having auto- 
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matic control where the oil burned with a 
smoky flame during part of the time. 
Looking for some source of intense local 
carburization, we found small lumps of coke 
near the burner, apparently formed from. the 


oil. When one of these lumps of coke was 
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Microsection Through One of the Sur- 
face Defects. This photomicrograph 
shows the steel to be heavily carbu- 
rized at the defective area. Magni- 
fication 100 diameters. 


* 


= 


Ver’ 


CR 


Photomicrograph at Another Portion of 
the Same Forging Showing the Steel to 
Have a Decarburized Skin at This Point. 
There was no defect where this section 
was taken. Magnification 100 diameters. 


placed against the steel and heated, the steel 
appeared to fuse at the point of contact, and 
the final appearance of the surface was very 
similar to the defect under study. 

To verify our suspicions that carbon from 
the fuel is the cause of this forging defect a 
test was made in a laboratory furnace using a 
sample of chromium steel, which appeared to 
be more susceptible to this trouble than other 
steels. Its analysis was as follows: Carbon 
0.29°°, chromium 0.84°°, manganese sul- 
phur 0.025°°, phosphorus 0.016°°, and_ silicon 
0.18%. 

The sample was machined to a *,-in. round 
rod and pieces cut 2 in. long. One test piece 
was drilled with two holes ,', in. diameter, one 
in the end and the other at the center. Coke 
collected from the oil furnace was placed in 
the hole at the end, and carbon in the form 
of lampblack in the hole at the side. 
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This sample was then put into a muffle 
furnace, heated for 40 min. to 2,375° F. in an 
atmosphere containing one part city gas and 
one part air. The steel was then quenched in 
cold distilled water. 

Examination of this sample showed that the 
core had melted at the end into which the coke 
had been put, although there was no sign what- 
ever of fusion elsewhere except that the hole in 
the side, into which the lampblack was placed, 
showed slight fusion on its inner surface. The 
top figure on page 97 shows this condition, the 
surface of the hole in the middle being in much 
better condition than the one at the end. 

This experiment was repeated at 2,300° F. 
instead of 2,375°. In this heat the sample was 
drilled sideways with two holes. Metal around 
the hole containing the coke from the oil fur- 
nace melted even at this lower heat, whereas 
no fusion occurred at the surface of the hole 
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Top ls a Sample of Chromium Steel After Heat- 
ing to 2,375° F. A hole in the end the same size 
as that in the middle had been filled with coke 
from the oil furnace, while the hole in the middle 
had been filled with lampblack. The lower sample 
was heated to 2,300. Hole filled with coke shows 
slight fusion; hole filled with lampblack is clear. 


containing lampblack. This is shown in the 
lower photograph on this page. 

A further test was made in which plain 
carbon steel was used in place of the chro- 
mium steel; the temperature employed was 
2.375 KF. With this steel at this higher tem- 
perature only slight fusion was produced with 
the coke from the oil furnace and none with 
the lampblack. This checks the practical find- 
ing that chromium steel is more susceptible 
than carbon steel to the defect. 

It will be observed that all the evidence 
points to the carburization of the steel by con- 
fact with coke formed in the oil-fired furnace. 
it may also be possible that a shaft of oil or 
il vapor could strike the steel placed near the 
»urner and carburize it in a limited area, even 
‘hough the atmosphere is decarburizing. 
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It is, of course, well understood that the 
melting point of steel varies with the carbon 
content; the higher the carbon content, the 
lower the melting point. Steel containing 1.7% 
carbon will begin to melt at 2,084) F., whereas 
a 0.35% carbon steel begins to melt at about 
2,625 KF. A forging temperature of 2,400°, there- 
fore, will be perfectly satisfactory for a 0.35% 
carbon steel but will quickly melt a 1.7°° carbon 
steel (if such an iron-carbon alloy can be called 
a “steel”). The point is this: When a steel is 
carburized, its melting point is lowered in pro- 
portion to the carbon in the carburized area. 

It would appear that when in contact with 
coke from the oil furnace, the steel is carbu- 
rized rapidly to a carbon content that will melt 
at 2.3005 F. If carbon is in the form of lamp- 
black, however, a sufliciently large amount of 
carbon cannot be absorbed to cause melting at 
2,300°, but will cause melting at 2,.375° F. These 
temperatures apply to the chromium steel used 
in these tests. 

When a plain carbon steel is used, such as 
S.A.E. 1020, it has been found that coke from 
the oil furnace will barely cause fusion at 
2,375 F., and lampblack will cause no fusion 
at the same temperature. 

Since only part of the carburized portion 
melts, there is left on the steel a carburized spot 
which will cause difficulty in the machining 
operation. The carbon content in the forgings 
examined has been above 0.90 at the defec- 
tive area, and will, of course, be very trouble- 
some when machining such a metal as the chro- 
mium steel used in these tests. 

To eliminate this difficulty it is therefore 
hecessary 

(a) To prevent or minimize the formation 
of the coke in the oil furnace, or 

(b) To prevent the coke from coming in 
contact with the steel. 

To prevent the formation of coke the oil 
furnace may be fired with an increased quantity 
of air, but this may result in excessive scale 
formation. If the latter contingency appears 
and must be eliminated, care must be taken to 
remove the coke from the furnace at frequent 
intervals and to place the bars in the furnace 
at a distance from the burner, or to take other 
steps to prevent the impingement of liquid oil 
or strongly carburizing oil vapor on the stock. 
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THE ANCTIENT 


Staff Article 


AND HONOURABLE ART 


OF NEEDLE MAKING 


EFORE the time of the Industrial Revo- 
lution, when skilled craftsmen manufactured 
their products by hand, there lived many needle 
makers whose ambition it was to make a perfect 
set of needles. One of them was better than the 
rest. For many vears he labored, making better 
and better needles, but his honest eve recognized 
each set imperfect in some slight detail. 
Nevertheless he persevered and at last pro- 
duced a set which was perfect. Strong and 
resilient) they were, with polished surfaces, 
smooth eves and sharp points. Months had been 
spent in producing this one set. The old man 
was erceedingly proud of his handiwork; he 
would take them out of an inner pocket and 
Yet he 


kept the needles hidden, showing them to no 


gloat over them as a miser his hoard. 


one. Then one day he threw them away. 

Some time later he told his friend about 
them how he had worked and loved them and 
how he had finally destroyed them. The friend 
was horrified. “Why did vou do it?” he asked. 

“If LT had kept them and shown them to 


others,” the wise old man answered, “everyone 


else would have wanted some like them. |! 
could not have sold the needles which can be 
quickly made. It takes vears to make perfect 
needles, and I must earn a living!” 

But that was two centuries ago, and now 
needles are manufactured hundreds of thou- 
sands at a time more perfect than the set the 
old needle maker took a lifetime of skill to 
produce by hand. 

Crude needles, however, have been known 
since the earliest prehistoric civilizations. These 
were far different from the ones now in use. 
In fact, they were not needles at all, but awls 
used for piercing holes for thongs or vegetable 
fiber threads. 

One of the earliest pierced needles was a 
walrus tooth with an eve in the center. Stone 
needles with holes in the end opposite the poin! 
have been found in remains of the Stone Age 
Needles of sharp thorns, pieces of wood and 
ivory, fish bone, bird’s bone and horse’s bon 
were used by the ancients. Bronze and copper 
needles 2's to 8 in. long have been found 1 


Egyptian and Scandinavian tombs of 1,000 years 
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before Christ. The sketches of some of these 


relics printed on pages 100 and 101 are from a 
book describing the ancient tools and imple- 
ments in the University College collection, Lon- 
don. Many of them were discovered by the 
author of that book, W. Flinders-Petrie, the 
eminent Egyptologist, who has depended upon 
such fragments to reconstruct the historical and 
cultural relationships of the old civilizations. 

The invention of the needle has been 
ascribed both to the Roman goddess, Bellona, 
and to the Chinese; however, it was used in 
cruder forms many centuries before either of 
these civilizations. 

Steel needles were first introduced into 
Europe by the Moors at the time of the Saracen 
invasion and were manufactured in Nuremberg 
as early as 1370. Although England is now the 
needle center of the world, the industry was 
not begun there until the time of Queen Eliza- 
beth, about 1560. For a long time the process 
was a secret one; as in other crafts the essential 


information was given to apprentices only after 


long indenture. It was known in England only 
by a Spanish negro and later by Elias Krause, a 
German, who died keeping the secret. No more 
English needles were made for 100 years until 
1565 when Cromwell organized the Company of 
Needlemakers. 

Manufacturing methods at the beginning of 
the eighteenth century were very crude. Water 
power drove the simple machines which pre- 
pared and pointed the wire, a hand-operated 
cutter resembling a pair of overgrown pliers 
was used to cut it into desired lengths, and 
square eves were punched by hand. Machine 
methods for cutting the wire were introduced 
about 1760. The first eve drilling machine was 
invented in 1826, and two vears later machines 
for burnishing the eves were installed. With 
the introduction of a polishing machine in 1839, 
a great deal of hand labor was eliminated. 

Heat treatment necessary to impart to 
needles their resilience is a delicate operation; 
the amount of metal in a single one is so small 


that it responds to variation in furnace tem- 
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perature almost immediately. 
Furthermore, surface condition 
is of utmost importance, so scal- 
ing must be kept at the absolute 
minimum. The necessary hard- 
ness was formerly secured by 
water quenching; the needles so 
treated were brittle and easily 
broken, so in 1840 water quench- 
ing was superseded by oil harden- 
ing, rather an early date for this 
“innovation” in heat treating. 
In an old encyclopedia of needle- 
work is given this test for a good 
needle: “To test a needle, try to 
break it between your fingers; if 
vou feel it resist and then snap 
clean in two, the steel is good; 
if it bend without breaking or 
break without any resistance, it 
is bad.” 

The test is still a good one 
and is now generally used in the 
manufacture of springs, where it 
is known as the “break test.” The 
spring strip is formed into a loop 
and squeezed, either by hand or, 
for heavier pieces, in a vise, until 
it breaks. The quality of the strip 
is judged by the amount of snap, 
the squeeze required to bend it, 
and the shape and glitter of the 
fracture. 

The center of manufacture of 
hand-sewing needles is the town 
of Redditch, England, where con- 
servative manufacturing methods 
are practiced. This region sup- 
plies nearly all the requirements 
of the civilized and uncivilized 
world. If you go into a Wool- 
worth store you will find that the 
packets bear the mark “Redditch.” 

High-grade crucible cast steel 
of 0.85 to carbon, manufac- 
tured in Sheflield, is used to make 
the wire. It is hot rolled into rod 
and cold drawn into wire. Di- 
ameters range from 0.014 to 0.006 
in. The wire is uncoiled and cut 
into lengths of correct size for 
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two needles, packed into bundles of 72,000 wires, 
enough to make 144,000 needles, and delivered 
to the needle maker at Redditch, who thereupon 
proceeds to manufacture according to the opera- 
tions shown step by step in the photograph on 
page 99. 

The first process on this raw material is 
known as “rubbing” and has the combined 
effect of straightening and annealing the wires. 
\ bundle of wire is heated to a dull red heat. 
fhen a steel ring is placed over each end and 
laid on a flat steel plate having parallel grooves 
to guide the rings. The needles are pressed 
against the plate and rolled backward and for- 
ward by means of a curved iron tool having 
two longitudinal slits through which the upper 
rim of the rings project. In this way they are 
made to straighten each other, while the slow 
cooling of the wire is in effect an anneal and 


produces uniformity of chemical and physical 


condition by this highly ingenious procedure. 

Pointing is a semi-automatic operation. 
The “stiffs,” as the annealed wires are called, 
are fed one after another over a concave grind- 
stone, by means of a rubber-faced wheel set at 
90° to the stone. The curvature of the face of 
the grindstone and the inclination of the rubber 
wheel controls the contour at the end. The 
presence of an operator is necessary to prevent 
the needles from jamming or crossing. Both 
ends of the wire are pointed successively in 
this way. 

Formerly the pointing was done by hand by 
a workman who held a bundle of the wires up 
to the wheel. The fine dust of steel and abrasive 
inhaled by the workers attacked their lungs and 
made “Pointer’s Asthma” a common malady 
another of those occupational diseases akin to 
tuberculosis. Now, of course, ventilating tubes 


which suck away most of the injurious dust are 
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installed in the needle factories. <A local by- 
product of the industry is made from this dust. 
It is used for garden paths and walks because it 
packs down into a hard resilient surface, but it 
is impracticable for road surfacing because of 
the tendency of sharp points of steel, which are 
rather hard on horses’ hoofs and automobile 
tires, to work to the top. 

Eyes are punched in two operations, as 
shown on the card, page 99. The wire must 
first be stamped in the center for the eyes of 
the two needles; otherwise, the drill would slip 
off the sides of the round wire. The machine 
stamps and punches 7,000 blanks (14,000 
needles) per hour. The burrs are then ground 
off and the heads shaped on a small abrasive 
wheel. Before breaking the two needles apart, 
they are strung on a flaxen thread covered with 
oil and fine emery, and swung around, thus 
polishing the eyes to a smooth finish so that 
they will not cut thread in sewing. 

Needles are broken apart by hand by 
women, one good worker being able to break 
off 2,000,000 needles a week. 


Heat Treating Process 


Heat treating consists in hardening and 
tempering. The needles are heated to a red 
heat in muffles and quenched in cold oil. They 
are tempered by being passed slowly over small 
gas flames which heat them to a blue heat 
(about 600° F.), and are cooled slowly. Finish 
tempering is provided by the heat generated in 
subsequent polishing operations. 

At this stage the needles are rough and 
discolored. They are scoured, polished, ground 
and glazed in many operations using polishing 
mixtures having a fine emery base. One firm 
in Redditch has a polishing process which lasts 
a week. A mixture of emery, soft soap and 
water is added to a bundle of needles tied into 
a canvas covering. The package is rolled be- 
tween moving runners and a solid table faced 
with steel continuously for seven days, during 
which time the needles travel a distance of 30 
miles. They are then washed, and dried in elm 
sawdust to prevent oxidation. 

One wonders with what scorn a proposal 
would be met to use some other variety of saw- 
dust. Elm sawdust might get scarce. Why 
not yew, or oak or willow? Or pine, or fir or 


102 


hemlock? Needles for the best trade might be 
dried in mahogany or ebony or walnut! Doubt- 
less each has its specific action on steel. 

Eyes are finally cleaned by means of jewel- 
ler’s rouge applied with brass bristles. 

Needles are sorted by rolling down an 
inclined plane which brings the heads all in one 
direction, since the pointed ends travel more 
slowly than the thicker ends. Sorting was for- 
merly done by a woman whose right hand was 
wrapped in a rag. Pressing her palm against 
the needles caused the points to stick to the 
cloth as she raised her hand. Grading, however, 
is still done by hand by deft-fingered women 
who can recognize defectives merely by the feel 
of them. Hand methods are also necessary in 
the manufacture of very fine lace and bead 
needles, particularly in filing off burrs from 
tiny eyes. 

Needle making requires, as may be seen, 
more individual skill than is ordinarily found 
in these days of machine-made products. 

Needles are packaged in papers of 12, 25, 
50 or 100, either in assorted sizes or all of one 
size. Better grade needles have gilded eyes 
which are warranted not to cut the thread. 
Gold and silver needles are used almost entirely 
in the tropics. These of course are of hard 
drawn wire, such metals not responding to heat 
treatment, in the sense that steel does. 


U. S. Needle Industry 


Specialized types of needles, which call for 
alloy steels and special methods of manufac- 
ture, are largely made in the United States. 
Few if any hand sewing needles are made here. 
Hypodermic needles are of seamless tubing 
(manufactured by the Summerill Tubing Co.. 
Bridgeport, Pa.), so fine that it can easily punc- 
ture the skin. Stainless steel is used for these 
and other surgical needles. Phonograph needles 
are frequently of tungsten steel, and latched 
needles, used in stocking machinery, which are 
softer than ordinary varieties, have a carbon 
content of 0.50 to 0.80%. American sewing- 
machine needle manufacture differs from Eng 
lish hand needle methods chiefly in the forming 
process (they being swaged between steel dies 
from large diameter blanks one-third the lengt! 
of the finished needle) and in the greater preva 
lence of machine methods over hand labor. 
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(Continued from page 56) the older forge proc- 
esses are adequate for the minor uses to which 
such products are now put, but these uses do 
not include joints having high predetermined 
efliciency. No unit basis has been suggested for 
rating the physical properties of forge welds, 
made by hand on an anvil. 

In all resistance welding processes the efli- 
ciency of a joint depends primarily on the suit- 
ability and the adjustment of the machine em- 
ployed for each specific purpose. If the electric 
power is too high, or its duration too long, the 
metal will be overheated. If the mechanical 
pressure is too high, the length or the cross-sec- 
tion of the welded material will be excessively 
reduced. If either of these factors is too low, no 
union will result. With an adequate machine 
that is kept in proper adjustment any resistance 
process produces a weld whose strength and 
ductility are substantially equal to those of the 
parts united. 

Physical properties of resistance welds are 
determined in a different manner than for most 
of the fusion processes. For instance, the effi- 
ciency of an individual type of joint welded by 
electrical resistance duplicates what has been 
found to result from the employment of an au- 
tomatic machine specially designed to suit that 
type of joint considered as a whole. On the 
other hand, in fusion welding the efliciency of a 
joint, in terms of some unit of its area, is pred- 
icated on tests that have been made on similar 
joints (but not necessarily duplicates), made by 
a similar method, but not necessarily with the 
same equipment. In both processes qualifica- 
tion tests should be applied; test the machine for 
resistance welding; test the operator for fusion 
welding. 

Strength of welds made by either the gas or 
the are fusion process may reach almost any de- 
sired amount, depending on the details of the 
process and on the grade of weld metal used. 
If the rod is a suitable grade of soft or medium 
steel, the tensile and shear properties of the 
welded joint may be conservatively expected to 


average approximately as shown above. 


10% 


00,000 Ib. per sq. in 
40,000 Ib. per sq. in 
36,000 Ib. per sq. in 
29,000,000 Ib. per sq. in 


Ultimate tensile strength 

Tensile yield point 

Ultimate shearing strength 

Tensile modulus of elasticity 

Shearing modulus of elasticity: 
G (American double basis) 
FE? (Metric single basis) 


10,500,000 Ib. per sq. in 
21,000,000 Ib. per sq. in 

In general the ductility of a gas weld is 
higher than that of an are weld produced in the 
ordinary manner with bare filler metal, but the 
ductility of either may be improved by the sey 
eral means previously described. 

The resistance of fusion welds to shock and 
fatigue has not vet been fully determined on a 
unit basis, but many joints made by these proc 
esses have been subjected in industrial service 
to severe impact, over long periods of time, with 
out showing sign of distress. Experience indi- 
cates that a weld whose length is parallel to the 
direction of stress will resist shock better than 
one disposed transversely. 

Ultimate tensile strength of an unworked 
thermit weld, not heat treated, made with an 
ordinary mixture of thermit metal, may be 
placed at about 70,000 Ib. per sq. in., with an 
elongation in 2 in. of 20 to 25°). By suitably 
varving the composition of the mixture, welds 
having lower strength and higher ductility, o1 
vice versa, as well as great resistance to wear. 
may be secured. Thermit welds stand up very 
satisfactorily under drop test. 

Fields of Use. 


than welding have long been emploved to unit 


Two basic methods othe: 


metal parts for the purpose of transmitting 
stress. One is a mechanical operation in which 
a portion of each part is first removed, in th: 
form of round holes, slots, threads or othe: 
openings, and the removed metal is then re 
placed by interlocking pieces in the form of 
rivets, bolts, nuts or keys. The other method 
depends on surface friction between the parts. 
the friction being produced by mechanical pres 
sure while the parts are cold or by the thermal! 
shrinking of one part after it has been heated 
Both of these methods reduce the availabl 
strength of the parts. 

The fields to which the several welding 


processes are applicable are those in which it '> 


Vetal Progress 


Ly 
by 


THE STEADY SCIENTIFIC PROGRESS OF THE BELL LABORATORIES SHOWS IN THE EVER-INCREASING QUALITY 
AND SCOPE OF YOUR TELEPHONE SERVICE 


To 


clear all barriers for the 


human voice 


An Advertisement of the American Telephone and Telegraph Company 


Bert TerepHone Lasorarories, Incorporated, is 
the scene of a progressive conquest of natural forces 
that aims to let you speak clearly, quickly and 
heaply to any one, anywhere in the land and even 
to distant countries. More than 5000 scientists and 
istants are busy there and elsewhere in the Bell 
Yystem studying the problems of sound trans- 
ission. Its work is the growing foundation of 
telephone art; and it has, besides, helped to 
ike possible the radio, sound pictures and special 
pparatus for the medical profession. 
\mong its achievements are the underground 
‘bles which make city telephone service possible, 


ter and faster long distance service, 


rvice to ships at sea, and to millions of 
phones beyond the seas. The steady fF 
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scientific progress of the Bell Laboratories shows 
in the ever-increasing quality and scope of your 
telephone service. Its new developments in every 
type of equipment clarify and speed up your tele 
phone talks and give you more and better service 
at low rates. Every advance it makes ts available 
throughout the Bell System. 

The Bell System is an American institution 
owned by more than S00, stockholders. It places 
before you the benefits of its technical achievements 
and the co-ordinated efforts of more than 400, 
trained workers. It accepts its responsibility to 
further the development and welfare of the nation 

by furnishing the public the best of telephone 
% service at the least cost consistent with 
financial safety. 
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desired to avoid the loss in strength incident to 
the older methods and those requiring the join- 
ing of parts of greater or smaller size, more ir- 
regular shape or in a more restricted space than 
is otherwise feasible. In the union of parts 
subject to fluid pressure the welding process 
provides a joint which is tight at all temper- 
atures and which appears to reduce local cor- 
rosion (and caustic embritthement in boilers). 
To a large extent the fields covered by the sev- 
eral welding processes differ, but there is some 
overlapping. 

The field of manual forge welding is limited 
to small objects. Quite large and thick parts 
can be welded under the hammer process illus- 
trated on page 56. For a long time butt-weld 
pipe up to about 3 in. diameter, and lap-weld 
pipe up to about 30 in. diameter have been roll 
welded, while pipe up to 96 in. diameter has 
been hammer welded. These fields are now 
being invaded by electric resistance seam weld- 
ing for the smaller sizes and by fusion welding 
for the larger sizes. All processes of forge weld- 
ing as applied to steel require a lower carbon 
content in the base metal than is necessary un- 
der the newer processes. 

Butt methods of resistance welding are 
suited to fields where a strong joint is desired. 
They are applicable to either thick or fairly thin 
materials. For some years single sections hav- 
ing an area up to 36 sq. in., requiring 900 kva. 
and a pressure of 100 tons, have been welded by 
a combination of flash and upset welding. This 
limit has recently been surpassed by the weld- 
ing of solid steel shafting 8'+ in. diameter and 
of 14-in. steel pipe with 1,4-in. wall, the respec- 
tive cross-sections being 56%, and 51 sq. in. A 
flash method is employed extensively in the 
joining of tubes and automobile rims and to 
unite the edges of sheets up to about ,4, in. thick- 
ness, as in the automobile bodies. Material 
whose edges are not exactly true can be welded 
by this process. 

In theory, a spot process could be used to 
unite material of any thickness, but for very 
thick plates the enormous current and high 
mechanical pressure necessitates machinery so 
heavy as to be impracticable for most purposes. 
In addition it has appeared necessary to localize 
the spot area by means of buttons or other de- 
vices which so far have not proved commercially 
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feasible. Therefore the field of spot welding 
has hitherto been restricted to thin material. A 


similar limitation formerly applied to seam 
welding, but recently improved methods have 
been developed, notably in the manufacture of 
pipe, which promise to raise the upper limit of 
weldable thickness to '2 in. and perhaps even 
higher. The percussive processes are especially 
suited to the multiple welding of different 
metals, or different grades of the same metal, 
as in the manufacture of automobile parts and 
tools, where it is desired to unite an expensive 
with a less costly portion. In all processes of 
resistance welding, except for very small parts, 
the weight of the welding machinery requires 
the work to be carried to the machine, and hence 
these processes are essentially factory opera- 
tions. Their employment in quantity produc- 
tion is wide-spread. Based on value of product, 
probably three-fourths of all welding being done 
at the present time is performed by a resistance 
process. 

While resistance welding is a rapid, multi- 
ple, manufacturing process, fusion welding may 
be called an engineering tool. Its field embraces 
all those applications wherein the strength of 
joints must be pre-designed on some unit basis, 
as well as a number of miscellaneous uses. In 
fusion welding also, except when full automatic 
machinery is employed, the welding equipment 
can be taken to the work, thus making the proc- 
ess suitable for both shop and field. It is quiet, 
thus broadening further the locations where it 
may be advantageously used. 

The gas process of fusion welding is widely 
used in the production of pressure vessels from 
the largest sizes down to light drums, the join- 
ing of pipe, end to end, and to fittings, the manu- 
facture of products of steel, ferrous and non- 
ferrous alloys, the construction of aircraft, the 
repair of castings, maintenance of locomotive 
and railroad equipment, and in many other 
fields where its reliability and convenience make 
it suitable. 

The metal are process of fusion welding ts 
well established as a production tool for welding 
the longitudinal seams of the larger sizes of 
pipe, the fabrication of pressure vessels, and in 
the construction of machinery bases and other 
parts. It is rapidly extending into the field of 
structural steel, where its simplified shop fabr:- 
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cation requirements, its possibilities for saving 
weight in design, and its adaptation to all kinds 
of reinforcement are frequently important fac- 
tors. It is used for a considerable amount of 
steel plate and shapes in ship and barge con- 
struction and for many other purposes where 
speed and economy are desired. 

The fields to which the shielded arc, the 
electronic tornado, and the atomic hydrogen 
processes are applicable have been indicated in 
describing their operation. So far the gas cutting 
process has been limited to ferrous products. 

The thermit process proper is used where 
great strength, ductility and soundness are re- 
quired in the repair (and at times in the manu- 
facture) of very large objects. It is available 
wherever a mold can be placed around the parts 
to be welded. Originally all thermit welding 
was performed by those developing the process, 
but in later years users have been encouraged 
to do their own welding. Crucibles and preheat- 
ing torches are about the only special equipment 
needed. Mixtures of thermit metal, suitable as 
to grade and quantity for the purpose desired, 
together with tables giving all necessary data, 
ave commercially procurable. The process is 
wed extensively for the reclamation of heavy 
machine parts, marine rudder-frames and pro- 
pellers, rolling mill equipment, and other im- 
portant work. It extends to such special fields 
as rail-joints, where rails may be made endless 
either by the well known insert method, or the 
base and web may be welded by a thermit fusion 
method while the head is welded by a thermit 
pressure method in which the rails are drawn 
together by means of clamp bolts. <A thermit 
pressure method is also used for jointing pipes 
up to about six inches diameter. 

Technique. As may be inferred from the 
preceding outline, a definite technique is essen- 
tial to secure the best welded objects, this tech- 
nique differing with the various processes and 
with the purposes for which the objects are in- 
tended. Without the study and adoption of a 
proper technique disappointment and _ possible 
disaster must be expected. By the further de- 
velopment of a suitable technique, which should 
include the providing of proper jigs and fixtures 
to hold in place the parts to be united, the newer 
welding processes promise to extend to fields 
even broader than those now covered. 
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ou would object if 


it was sudsested that 


| you use 
compound as a fuel.. 
Yet many plants are 
| suffering large burn- 
| ind losses of earburiz- 
ing compound, especi- 
ally in direet quench 


| and rotary practice. 


NON BURNING 


CHAR 


CARBURIZERS 


.. Will not continue to 
burn when discharged 
into the air from ear- 


burizing temperatures. 


CHAR PRODUCTS COMPANY 
MERCHANTS BANK BUILDING 
INDIANAPOLIS, INDIANA 
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QUENCHING 


This is the most convincing test you can find to determine 
the natural toughness of straight carbon tool steel. 


Tool steel which is inherently brittle makes good tools 
when everything goes just right, but if the design is not 
favorable . .. the hardening procedure is not perfect... 
or accidental overloads are imposed in service, it breaks. 
There is very little “factor of safety”. 


The tough kind, on the other hand, can be depended 
upon under all conditions, and has a much larger 
“factor of safety”. 


How then, can you tell the tough from the brittle? 


If you wanted to find out which of two men were the 
stronger, you would overload them with weights until 
the weaker man caved in. To determine the toughness 
of tool steels you give them a “heat overload” and see 
which will stand the most. 


Almost any tool steel will look well when quenched at 
1425°F but a steel of the brittle type will show grain 
growth, brittleness and may even crack when given only 
50° or 75° overheat. The other type will withstand 
quenching from 1550°F or even 1600°F, and still 
remain fine grained and tough. It's a simple test... 
try it. You will see all the difference in the world when 
you break the hardened test pieces to examine them. 


BY. ACID ENING 
THE CARPENTER STEEL READING PA 


The blazing DIOK Label is your guarantee 
of quality your “tool insurance DIOK 
means "Disc Inspection O K."* Spectfy tt on 
your orders look for :t on your bars 
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The brittle type of Carbon Too! Steel looks like this 
when brine quenched from 1550° F. This fracture 
shows that it doesn't stand the “heat overload’. Such 
steels make perfectly good tools when they get all 


the “breaks” but they crack readily in hardening if 
the tool design is unfavorable ..or if the heat is a shade too high. They 
check easily in grinding if the wheel is not just right. They spall, chip or 
break in service if they receive abuse beyond normal service conditions. 


«**OR TOUGH! 


Tough Carbon Tool Steel looks like this after a 1550° 
brine quench. Such steels have a wide “factor of 
safety”. They will withstand more unusual designs, and 
more abuse in hardening, are almost immune to checks 
in grinding, and the finished dies are rugged and 
tough, to withstand accidental overloads in service. 
All of Carpenter's new Disc Inspected (DIOK) Carbon Tool Steel is of 
the tough type. All of it will stay fine and tough when subjected to the 
“overheat test”. We know this is true because for several years we have 
tested every bit of it that has gone into our warehouse stocks. And if it 
didn't pass the tests it was rejected. 


This assured toughness is only one of the things you get by using DIOK 
Tool Steel. It is 100% Acid Tested to prove its freedom from injurious 
internal defects. It is tested at normal hardening temperature to prove 
that every barhasthe same” hardness penetration. It is the best Carbon Tool 
Steel that money can buy, and it doesn't cost a cent more than other good 
carbon tool steels that have not had the advantages of these rigid tests. 


* This 1s a partof our Timbre Test.”’"Timbre and How 
It Affects the Py perties of Carbon 7 ol Lhe 
name of a new bulletin yust published hy our Researel 
Department t wall be sent, gratis, on request 


MILLS AND MAIN WAREHOUSES: READING, PA, 


BRANCH WAREHOUSES: 
DETR 
6181 WARREN AVE. W. 633 FULTON STREET 


HARTFORD $v. 
3284 MAIN STREET 4063 FOREST PARK AVE. 


CHICAGO INDIANAPOLIS 


CARROLL AVENUE 


EVELAND 
HAMILTON AVE 


(ADELPHIA, HORACE T. POTTS & CO., EAST ERIE AVE. AND D ST. 
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REVIEWS OF . 


RECENT PATENTS 


by NELSON LITTELL 


Patent Attorney 


475 Fifth Avenue 


Member of A.S.S.T. 


Heat Treating Furnace, $y Clarence Win- 
fred Spicer, Plainfield, N. J. 1,778,045; Oct. 14. 
A heat treating furnace of the rotary type is de- 
scribed for use in heat treating tubes, bars, etc., 
of considerable length. The furnace has several 
units provided with central heating chambers, 
each unit being independently heated, and so 
that the heat may be varied in each unit. A 
mechanism is adapted to feed longitudinally 
the piece to be heat treated into the furnace 
with a positive rotary motion. A conical stream 
of cooling medium is provided, adapted to heat 
treat, anneal, and straighten the traveling tube 
while passing through the furnace. 


Protective Compound, Ludwig J. Christ- 
mann, of Jersey City, N. J., assignor to American 
Cyanamid Co, of New York. 1,779,961; Oct. 28. 
The patentee describes an inhibitor for reducing 
the injurious effect of the pickle in treating iron 
and steel surfaces and discloses a condensation 
product of aldehyde ammonia and a thiourea 
compound, Such an inhibitor materially re- 
duces the metallic loss and in general it is not 
necessary to use more than 1° of inhibitor in 
the bath. 
include the various derivatives such as mono- 
phenyl thiourea, butyl thiourea and others. 


Thiourea compound is intended to 


Annealing Box, Vatthew P. Wilson, of 
Cannonsburg, Pa. 1,777,595; Oct. 7. 

This patent discloses an improvement in boxes 
used for annealing sheets or plates and in which 
the latter are stacked while being confined to 
a high temperature in the annealing process. As 
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shown in the figure the sides 5, and ends 6, are 
of conventional and approved formation. The 
upper ends are curved inwardly for a slight dis- 
tance above the ceiling 7 of the box as shown at 


8 to provide a space above the ceiling in which 


RQ ow © 
8 
WY 
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6 
the insulating material 9 is placed. This insulat- 
ing material may be any suitable non-conductor 
of heat which is lighter than sand. Such an in- 
sulator effectively protects the ceiling of the box 
and prevents overheating of the upper plates of 
The arched ribs conduct 


metal within the box. 
a sufficient amount of heat to the ceiling. 
(Continued on page 112) 
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| =FURNACES USED FOR 
TREATING BUDA 
ENGINE PARTS 


HESE two SC & H furnaces 

were purchased after six years 
of satisfactory service from two 
similar furnaces in the plant of The 
Buda Company at Harvey, Illinois. 
The two older furnaces are in 
regular operation and giving ex- 
cellent results. Two pot type salt 
bath furnaces and one drawing fur- 
nace for this same manufacturer 
have been designed, built and in- 
stalled by Strong, Carlisle & Ham- 
mond Engineers. 


From the most modern type of 


SCe@eH 


tool room furnace to huge anneal- 
ing furnaces for rolling mills, our 
Engineers offer an accumulated 
experience in industrial furnace 
design of great value to any plant 
operating or intending to operate 
its own heat treating department. 

Our engineers will submit de- 
signs and estimated costs of an 
electric, oil or gas furnace to meet 
your plant’s requirements at your 
invitation. The Strong, Carlisle & 
Hammond Co., 1382 West Third 
Street, Cleveland, Ohio. 


S C&H Furnaces are made 
for annealing, case hardening, 
carburizing, forging, cya- 
niding, lead hardening, 
nitriding and oil tempering. 
They are built in all sizes of 
Oven, Pot, Continuous, and 
Special Types for Electric, Oil 


or Gas application. 


DISTRICT OFFICES: 


1356 FEDERAL STREET BOSTON, MASS. 
1300 FORT STREFT, W. - DETROIT, MICH. 
1l S. DESPLAINES STREET - CHICAGO, TLL. 
335 FIFTH AVE - - PITTSBURGH, PA. 
30 CHURCH STREET - - + NEW YORK,N.Y. 


STRONG, CARLISLE & HAMMOND 


MANUFACTURERS ELECTRIC, OIL AND GAS INDUSTRIAL FURNACES 
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Inductor Type Furnace, by E. F. Northrup, 
assignor to Ajax Electro-Thermic Corp., Tren- 
ton, N. J. 1,772,579; Aug: 12. 

This invention relates to furnaces of the core- 
less inductor type. Its purpose is to secure max- 
imum cooling for a turn of conductor having 
considerable extent parallel to the axis of the 
coil. The individual conductors may be air or 
water cooled and are connected in multiple in 
units of three, and as the coil sections are in par- 
allel connection, the current flow will be in- 
creased. Such a construction provides an auto- 
matic power factor to improve efficiency. 


Mold Wash for Nickel Ingots, by A. E. Kayes 
and Fritz Moehling, assignors to International 
Nickel Co. 1,767,764; June 24. 

When casting alloys containing 30 per cent 
or more nickel, and especially when making 
ingots of pure nickel there is a considerable 
amount of splashing, and very often it is neces- 
sary to mill off from 14 to 5, in. of the metal 
from the ingot in order to remove this rough 
surface. By the use of a suitable wash on the 


surface of the mold the amount of splashing 
may be eliminated or decreased. The wash con- 


sists of a mixture of powdered silicon and shel- 
lac including alcohol as a solvent for the shellac 
and the wash may be sprayed on or painted 


on the mold. 


Spring Manufacture, by William Wuerfel. 
assignor to Wilkening Mfg. Co., of Philadelphia. 
Re-issue No. 17,785; Aug. 26. 

A re-issue of original patent No. 1,668,297, which 
relates to the formation of springs of the flat 
annular type having a series of alternately re- 
versed helical formations, and _ particularly 
made of cast iron adapted for use with piston 
rings for internal combustion engines. In car- 
rying out the invention the rings are preferably 
blanked for cutting from a suitable lathe and 
the disks are clamped between irregular heads 
and the stack of spring blanks thus clamped or 
distorted is subjected to a suitable temperature 
for a sufficient length of time to permit a setting 
of the ring. 

(Continued on page 114) 


ANY MODERN PICKLING ROOM 
If A USER OF PICTROL + + + 


Pictrol is a chemical which is added to the pickling 
solution. It"inhibits ‘the action of the acid on steel and 
ironwithout retarding its action in removing the scale. 


When Pictrol is used, the following improvements in 
the pickling operation are observed. 


1. A saving in acid is effected since acid is used to 
remove scale and not to eat away the metal. 


2. Less tonnage of metal is wasted in pickling. 
3. Over-pickling is prevented. 


4. Machines or threaded parts can be safely pickled 
without danger of marring the surface. 


5. Black scum from over-pickling is eliminated. 


6. Fumes are eliminated. When acid acts on clean 
metal violent gassing takes place andlargevolumes 
of acid-laden gas are carried out of the tank. Inthe 
presence ofPictrolthe acid spends its energychiefly 


THE WEAVER BROTHERS CO. + ADRIAN, MICH. 
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inremoving scale andverylittle gassing takes place. 
7. Acid brittleness is prevented. 


8. Production can be increased enormously by step- 
ping up the acid content and by increasing the 
temperature of pickling. 


The addition of Pictrol makes 
it possible to do this without 
danger of over-pickling, exces- 
sive fumes or any of the other 
difficulties which would arise 
without Pictrol. 


Pictrol is meeting with unquali- 
fied success wherever it is be- 
ing used. 


The price is so moderate that 
its use is a real economy. 


WRITE US 
FOR PARTICULARS 


Vetal Progre:: 


pil 
| | 
: 
1 


The twelve societies 
co-operating in 
National Western 
Metal Congress are: 


American Chemical 
Society 


American Institute 
of Electrical Engineers 


The Great Exposition Auditorium at San Francisco where the 193) 
National Western Metal Congress and Exposition will be held 


American Institute of 
Mining and Metal- 
lurgical Engineers 


‘Remember your date 
At the Golden Gate 


Institute, Cal. Div. 


So make your plans, and don't be late 
To arrive in the land of the Sun 


In the winter of Thirty One 


A TRIP THROUGH THE WEST—California at its Height—a trip to 


Hawaii, if you wish—a weeks’ sojourn in San Francisco attending 


NATIONAL WESTERN 
METAL CONGRI 


Where many subjects of vital interest to the metal world will be 
discussed during the sessions of the twelve cooperating societies 
(see left column) . . . Concurrently, over 100 manufacturers will 
exhibit the latest machinery, processes and production methods at 


American Society of KACL A | 
Mechanical Engineers IVIL IAAI 


American Society for 
Steel Treating 


American Welding More than 70,000 square feet of exhibit space—at Los Angeles 
Sestety in 1929, over 50,000 visited the exhibits and sessions—a counter- 
a part of the annual National Metal Congress and Exposition . . . 
National Purchasing 
Agents Association 
Pac'fie Coast Electrical Over 200 Eastern people visited Los Angeles 


Accaginttan in '29—we expect 500 at San Francisco in ‘30 
Pacific Coast Gas 


Association 
Society of Automotive Fail «& 


SAN 
FEBRUARY 16—@20, 1931 
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Alloy Steel, by John A. Nelson, of Rockford, 
lll, assignor to Barber-Colman Co. of Rockford. 
1,778,226; Oct. 14. 

This invention is concerned with alloy steels 
particularly suitable for cutting tools having fine 
teeth such as thread mills, taps and the like. 
Such tools are first cut or formed before the 
hardening or heat treating process. Heat treat- 
ment in the usual alloys has often so warped and 
twisted the tool that it would require a truing 
process to make it accurate for machine work. 
The present alloy is an improvement over the 
prior art and includes carbon varying from 1‘: 
to 1.75°°, chromium, 4° to 10°C; tungsten, 6° 
to 10° ; vanadium, to cobalt, 7° to 
8‘.; and the principal part of the remainder 
iron. Said tool will be formed accurately prior 
to hardening and will be substantially undis- 
torted after heat treatment. 


Hlectric Furnace Stirring Apparatus, 
Paul Louis Joseph Miguet, of Montricher, near 
St. Julien De Maurienne, France, assignor to 
Societe Electrometallurgique De Montricher, of 
Saint - Julien - de - Maurienne, Savoie, France. 


1,778,809; Oct. 21. 


A stirring or poking apparatus for electric fur- 
naces is disclosed by this patent. As the figure 
illustrates it includes a plurality of air evlinders 
at about 45° angle to the vertical, and a rod 
10 is adapted to be reciprocated by the piston 
27 through operation of the gear 7. A suitable 
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valve is provided to control the movement of 
the piston and the cylinder is movable with re- 
spect to the furnace due to the rollers 17 and 


17a. 


Flectric Hash Welding, $y Warren F. 
Heineman, of Shorewood, Wis., assignor to A. 
O. Smith Corp. of Milwaukee. 1,780,297; Nov. 4. 
A process of electric flash welding is described 
in this patent, which comprises first flashing 
uneven edge portions away to obtain an accu- 
rate parallelism of the edges to be welded, then 
abutting the edges under light pressure while 
maintaining the application of welding current 
across them to obtain a distribution of heat in 
the metal adjacent the edges. A flashing are 
is then established between the edges to heat the 
metal thereof to welding temperature, and 
finally the edges are abutted under heavy pres- 
sure and the welding current discontinued to 
obtain a fusing and welding of the metal of the 
edges and to give the required upset to the weld. 
Such a process has many advantages, among 
them being that a more uniform heating and 
more perfect weld is obtained. The resistance 
heating of the edges also provides a deeper pen- 
etration of heat and serves to prevent too rapid 


cooling. 


Zinc Die-Casting Alloy, by Edmund A. An- 
derson, of Palmerton, Pa., assignor to the New 
Jersey Zine Co. of New York. 1,779,525; Oct. 28. 
A zine base die-casting alloy which does not 
effect the melting pot which must be of iron and 
steel is covered in this patent. It has been found 
that a certain amount of aluminum is necessary 
to minimize this attack and certain other per- 
centages are necessary to insure fluidity. In the 
present invention the alloy preferably contains 
from 2‘¢ to 15° aluminum, from 0.01% to 0.3% 
magnesium in which the zine base is zinc metal 
of high purity containing not more than 0.003% 
lead, not more than 0.003°° cadmium, and not 
more than 0.001‘ tin. The improved alloy ex- 
hibits remarkable retention of its physical prop- 
erties after accelerated aging, permitting the 
use of die-castings made at elevated tempera- 
tures and in the presence of moisture without 
impairment of physical properties. Many other 
advantages are also found in this new alloy for 
die casting. 
(Continued on page 118) 


Metal Progress 


BA 
WA 
4 
x 


$1.00 WORTH OF NICKEL MAKES THIS 


$10,000 DIESEL PERFORM BETTER LONGER 


january, 1931 


y the price of a few quarts of oil... 
that’s the cost of the small amount of 
Nickel needed to give a set of Diesel 
engine piston rings increased wear- 
resistance and smoother performance. 

Cast iron alloys containing Nickel 
are also used for cylinders and other 
engine parts to prevent vital parts 
from grinding themselves into obso- 
lescence. 

When added to cast iron, steel, 
stainless steel, brass, bronze or alumi- 
num, Nickel imparts one or more of 
these desirable properties: (1) grain 
refinement; (2) increased hardness; 
(3) improved wear-resistance; (4) 
strength and toughness at elevated 
temperatures. 

Nickel alloys ‘‘perform better 
longer.”” Why not let our engineers 
suggest how and where they will fit into 
your plans for product improvement? 
Send for Bulletin 206—“Data 


on Wear-Resistance and 
Machinability of Cast Iron.” 


THE INTERNATIONAL NICKEL COMPANY, INC. 


Miners, Refiners, and Rollers of Nicke!. 
Sole Producers of Mone! Meta! 


67 Wall Street New York, N. Y. 

PERFORM BETTER LONGER 


115 


Ay 


J 
| 
{ 
is ; 
a 
¥ 
va 
\ 
3 
Ng 
1 
| 
3 
. 
‘ 


4 


4 
4 


Metal Progress 


Mat 
~ 


RVICE 


BLOCKS 


‘anuary, 1931 


th, 


— 

Wr ~ 

| 

117 


Hardenable Lead Alloy, 1 Michael G. Cor- 
son, of Jackson Heighis, New York. 1,780,261, 
Nov. 4. 

This patent relates to a lead alloy which may 


be hardened by heat treatment. The theory of 
this process is based upon the assumption that 
antimony up to 2'2% stays in solid solution in 
lead at the temperature of heat treatment, re- 
mains so initially after quenching is completed 
and is precipitated in an ultra-microscopic form 
during aging. Generally, however, such alloys 
have certain drawbacks and one of the metallic 
compounds of antimony is substituted for the 
elementary antimony, this second metal com- 
pound being soluble to a substantial degree in 
solid lead. The alloy described in this patent 
contains as its major element lead but also 
contains from 0.5% to 15% each of antimony 
and cadmium. Such an alloy may be heated 
to a temperature of 200° C., which is lower than 
the melting point, for a sufficient period of time 
to bring the antimony and cadmium into solid 


solution in the lead matrix. The alloy may then 
be cooled to produce supersaturation which is 
followed by aging. 


Electrode, by Truman S. Fuller, of Schenec- 
tady, N. Y., assignor to General Electric Co. 
1,778,668, Oct. 14. 

Electrodes particularly for butt welding ma- 
chines are covered. It is pointed out that in the 
common forms of welding such as spot welding, 
line welding, and butt welding it is desirable 
that the electrodes have a relatively low resist- 
ance and good heat conductivity. In the pres- 
ent construction electrodes are made of an alloy 
of copper, silicon and elements such as nickel, 
cobalt or chromium, but preferably nickel. Such 
electrodes have a hard, wear-resisting contact 
surface and preferably contain about 96° cop- 
per, 0.8°° silicon, and about 3.2% nickel. This 
alloy has a Brinell hardness ranging between 
125 and 175 and its electrical resistance is ap- 
proximately three or four microhms per centi- 


meter cube. 


LEITZ MICRO - METALLOGRAPH 


M” 


INVERTED 
MICROSCOPE 


with Camera 
for: Micro Analysis 
and Photo-Microg- 


raphy of Metal 
Specimens. 


Leitz 
Micro-Metallograph 
received the 
“GRAND PRIX” 
at International 
Foundry and Steel 
Exposition Paris. 


LEITZ “MM” EXCELS 


through Precision mechanical workmanship and 
alignment » Perfection of optical equipment » 
Greatest assortment of objectives and eyepieces 
to meet any and all requirements » Flatness of 
field over entire plate (including size 8’’x10’’) » 
Immunity against external vibrations in the labo- 
ratory » Quickness and ease of operation. 


WRITE FOR CATALOG NO. 1057 
and learn of the many additional features to know that 
the Leitz “‘MM”’ is the Equipment built to satisfy and to 
render the greatest range of application. 


Inform us of your requirements; our technical bureau is 
at your service, to make recommendations and to offer 
assistance in solving your problem. 


60 EAST TENTH STREET E. LEITZ. INC. NEW YORK CITY, N. Y. 


WASHINGTON, D. C. 


BRANCHES: 927 Investment Bidg. 


CHICAGO, ILL. 
122 S. Michigan Ave. 


SAN FRANCISCO, CALIF 
86 Third Street 


LOS ANGELES, CALIF. 
811 West 7th Street 
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(1) Engineers and physicists of the 
U.S.S.R. are setting an example by 
collaborating in making a thorough 
investigation of the possibilities open- 
ing up to the X-Ray method of ex- 
amining materials. At the Second All- 
Union Conference on Metal Research, 
which was held in Moscow in May 1930, 
twenty-seven papers were read on the 
subject “The Plastic Deformation of 
Metals”. Of these, fourteen were re- 
ports of investigations based on X-ray 
study. Many Soviet schools are pro- 
viding courses on radiology. It’s going 
to be too bad when they put the X-ray 
en some of those German alloy cast- 
ings. 

(2) Of the three types of corrosion 
mentioned by E. H. Dix in a recent 
paper, particular stress is placed upon 
the type known as “intergranular” cor- 
rosion, which may occur in certain of 
the heat treatable aluminum alloys. 
This kind of corrosion proceeds along 
the grain boundaries, and considerable 
deterioration may occur before visual 
inspection is permitted to discover the 
defect. A decrease in tensile strength 
and marked reduction in elongation 
are the results of such corrosion. 

(3) And now, of especial interest to 
electroplaters, comes the statement that 
heat treated chromium deposits are 
much more resistant to calcium chlo- 
ride corrosion (test spray) than the 
regular plate. Treating at 450° F. for 
one half hour drives off the undesir- 
able occluded hydrogen, which, in the 
case of chromium direct on copper, re- 
sults in an increase of seven times the 
normal corrosion life 

4) The color characteristics of man- 
ufactured articles can be determined 
quickly by a comparative study after 
suitable exposure to the old type car- 
bon-are electric light—nearest approach 
to artificial sunlight, says W. J. Mis- 
kella in “Industrial Finishing”. 

(5) Proper grinding of the cutting 
tool is the best remedy for eliminating 
the chip bug-bear again brought before 
the shop by the advent of tungsten- 
carbide tools; this seemes to be the 
consensus of opinion of the group of 
engineers expressing themselves upon 
the subject. 

A suitable top rake (15-20°) will pro- 
duce a small curl which will break up 
itself without imparting too much heat. 
(6) Aha! Two German professors 
have established the fact that either 
of two types of small beetles may 
be held strictly accountable for the 
destruction of lead water pipes, gaskets, 
telephone cables—in fact anything lead 
to which they may have access. Dur- 
ing the course of their experiments, the 
two professors found that two such 
insects required only four hours time 
to eat through a lead plate 0.008” thick. 
Tin foil is attacked to a lesser degree, 
and other metals such as aluminum, 
zine or brass, not at all. 
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SHEET DIPPING BASKETS... 


HE General Alloys Co. originated sheet alloy dipping baskets for cyanide and salt 
solutions . .. These may look simple at first glance, but when you consider the 
stress of rapid heating and cooling in dipping in and out of hot solutions, sometimes 
even the basket is quenched, you realize the design problem in tying the thin sheet im 
with the stronger framework. 
Many of these baskets have been in service for years. They are rapidly replacing the 
thoroughly antiquated base metal baskets and the more modern but inefficient alloy 
wire basket which carried out large quantities of salts in its interstices. 
These baskets have been widely imitated in the last two years, which is merely another 


testimonial to their merit. 


SPEAKING OF PIT FURNACES 2? 


. YHILE NEW electric pit furnaces of other types are being tried. 


while alloys unproven in such service are being tested, two of these 


electric annealing furnaces. the first large electric pit furnaces ever in- 
stalled in an alloy steel mill, are delivering dependable service. One has 
run over three years, the other is in its second 
vear. Botn these furnaces were built by the 
| | Electric Furnace Co. and each was equipped 
This photo- with over 7,000 Ibs. of X-ite castings made by 


graph is not \ the General Alloys Co. These furnaces are 
retouched. { | rated 850 kK. W.. are 9 ft. wide by © ft. deep 


by 21 ft. long. 


The builder of these furnaces had no financial 


interest in this company. 


u here Q- tllovs lead, 
others follou 
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FROM MAINE 


... with CHESTER 


Ed. Note: After two months of not 
reporting to his Boss, “Gawge” Kold- 
shot, V. P. of the Porous Castings Cor- 
poration, Freddy Shrinks, Star Sales- 
man, got the pink slip. Chester Field 
Day, Freddy's “Ape of an Asst.,” got 
orders to cover Shrink’s territory 
Here’s Chester's report: 


West Overshoe, Me 
Dear Mr. Koldshott: 

Here pepperin’ papermills. One third 
is shut down count of Missoury com- 
petition. One third snowbound. Other 
half is busy convertin late summer fly- 
paper into early spring sandpaper 
Helped uncover fundimental cause busi- 
ness depreshion, viz: lots of potentail 
buyers aint bought nuthin. Principal 
exports is early american antiques, im- 
ports Cuban mapel suggar. Gennywine 
antique manufacturers has got to wear 
badges like Chicago Booticians to keep 
from silicitin competitors. That pulp 
likker in them regesters is wikked, 
Mister Koldshott, it’s lappin the 
smoothon right outer our castings, you 
could play ‘em on a Aeolian. The 
head paper maker at the Non-Skid 
Coupon Works is liberal. When he 
was reeling he says “take a sheet for 
yourself,” (I took two—one for you 
Mister Koldshott) 

CHESTER 

P. S. Submit enclosed sheet as sam- 
ple, all out of credit memos 


Boston 

Dear Mr. Koldshott 
Have your wire that you got a 
Nixrusto license and want me to push 
7 & 11 in place of 5 & 10 alloy and to 
go for the resterants. I’ve been goin 


fer the resterants and honest Mister 
Koldshott who should I meet but 
Freddy. 


Freddy's presidin at the Hurricane 


This spot 


Beannery in South Boston. 
is so tough that the flies kick !ell out 


of the sparrows. Freddy has a new 
patent, a “Pittsburgh washcloth” viz.:— 
One cup wheatcake batter, one table- 
spoon thumb tacks, brown on griddle 
and sew back to back into mitten 
(Note: Buckwheat stands up better) 
Freddy says Genl. Alloys is hard hit, 
there molders is bein hired off them 
by Jewelers. This Sump-Pump Com- 
pany is gone hay-wire and bot a 
mikrowscope. There Metaloggrafist sez 
he found a oat in our alloy, and I 
instruks him we use Ferrobolonium as 
a oxydyzer. This is a Sportin town 
Me and Freddy an a sister act seen 
Freddys Cockroach “Hurricane” place 
secund in A&P Derby. One is called 
Big-Hearted-Hannah, (‘two of ‘em 
couldn't sit on the Hippodrome stage) 
They named cannons after her sister 
Bertha. This team of teasers learned 
wig-wag signals and had half the at- 
lantic fleet on the rocks all summer 
Two Bos'ns is still in drydock. Bertha 


thot they was Men-O’-War and cris- 
tened ‘em with quarts. P. S. Please 
send more samples of them Pickels 


and Passivaters we use on our Norusto 
and Korrodo NG3. “Pop” Titas, Jan- 
itor at the “Hurricane” drank ‘em both, 
celebratin’ his 93rd Birthday. 
CHESTER. 


New Yawk—Friday 
Dear Mr. Koldshott:—I'm fagged to a 
frazzle makin’ Freddys prospects. Al] 
of them prospects is up three or four 
flights. Callin’ on the Half-Moon Tool 
Hardening Works I climb three flights 
and pass four exit lights—only they 
was no exits. You could smell fun and 
trouble a block away. “Where's your 
card” says a stenog peekin through the 
letter slit in the door. Well Mister 
Koldshott i ain't carried no card since 
gettin excummunicated outta the 
Springfield Plummers Local for sweatin 
joints. “I’m lookin for heat, corrosion 
and abrasion,” sez I marchin’ in. You 
shud have seen that tub, Mister Kold- 
shott, it had a hole runnin thru to the 
cellar. It couldent a bin austinitic, or 
maybe pickled but unpassified. But,- 
everythings Jake,—got a nice order for 
still parts, baffles and detonator clubs 
by givin’ ‘em scrap credit and talkin’ 
reciprosity. Hired a aerplane to inspect 
them competative alloy tests on top of 
the latest aviation hazards. Like you 
sed they is sure subjected to atmos- 
pheric exposure. The latest bull-etin 
is that maybe it won't take. Went to 
Coney Island with a couple broiler- 
makers. That place is the cats! Who 
shud we meet but our old frend “Bud’ 
Hain, you know him Mister Koldshott, 
he came from Boonville Missoury as 
skinner to a car of siteless razorback 
hawgs which was misplaced around 
South Union Ave. and Fortieth out in 
Chi. Bud has been sellin’ lictric Fur- 
naces while drownin’ his grief, but he 
just kain’t keep his mind offen them 
hawgs,—starts lookin’ for blind pigs 
when the whistle blows. Bud was de- 
tourin’ from Pittsburgh to Chi and had 
along a sheet and pair prospect, a 
Finnish puddler who'd dive fer a fin 
(see encl. photo) 
CHESTER 
P. S. “Pop” Titas from the “Hurri- 
cane” Beannery just wired “Send me 
another bottle, my wife dont mind my 
cold feet now.” 


Q A L L Oo y This specimen was 

ial method to reveal structural characteristics pe- 
euliar to the ©- Alloy nickel 
chromium series. Conically oblique, magnetic are il- 
lumination, Wratten B filter, Wratten plate, 1.32 N 
A objec tive, one-minute exposure comprise the photo. 
mierographic conditions 


prepared by a spec- 


composition of the 
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GENERAL 


ALLOYS HOUSE 


The metallurgy and metallography of 
alloys of the nickel-chromium system 
is a field distinet and apart from that 
of either the ferrous or non-ferrous 
systems. So foreign is this field that 
even special methods of sample prep- 
aration and etching were necessary to 
develop the microstructures shown here. 
Metallographists 
these structures as typical of either of 
these alloys and they do not correspond 


will not recognize 


to photomicrographs common to the 
literature as these constitute basic 
structures revealed only for the manu- 
facturing control of the products. These 
photomicrographs reveal a difference 
comparable to the physical character- 
istics of these two alloys. whereas the 
average photomicrograph does not posi- 


tiv ely differentiate. 


ORGAN 


x ITE This specimen was prepared 
see by a special method to reveal! 
structural characteristics pecular to the X-ITE comy 

osition of the nickel-chromium <eries. Conically ob 
Wratten B filter 


objective, one-minute ex 


lque, magnetic are tlhaumination, 
Wratten plate, 1.32 N.A 
posure comprise the photomn rographic conditions 


“ALLOYS PROGRESS” 


Metal Progress 


— 
=> 
WA 
FREDO 
| 
124 


THOROUGHLY 


HE performance of these furnaces in a prominent Eastern Plant 
is additional evidence of the success of Globar Brand Electrical 
Heating Elements in “American” furnaces. 
Q This installation is used in treating high speed steel. There is no 
guess work. Temperatures are accurately controlled, making it possible 
to produce day after day a given quality of product. 
Q The result is the production of better treated steel with sealing and 
burning eliminated. 
(| Such Globar equipped furnaces insure continuity of perfectly heated 
material — greater production per furnace — practically eliminating re- 
jections —lowering operating costs. 


{ It is possible that Globar Engineers‘ 


_can help solve your heating problems. , 


GLOBAR CORPORATION 


G. U. S. PAT. OFF 
(A SUBSIDIARY OF THE CARBORE NDI M COMPANY) 


NIAGARA FALLS, 


Pacific Abrasive Supply Co., San Franciseo and Los Angeles Steinmetz & Company, Philadelphia 


Williams and Wilson, Lid., Montreal Toronto, Canada 


(‘rlober it the registered trade name given non-metallic electrics . a 
aterials. and ¢ ther peelucte of & ar ( ofperation, « * ite site propert 


‘anuary, 1931 
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HELPFUL LITERATURE... 


Furnaces Ryan, Scully & Co. 
32-page booklet) describing and 


illustrating various furnace instal- 
lations in many leading plants. 
Full-page photos of these furnaces 
are included. Ask for bulletin 
No. E-1. 


Automatic Furnaces Hyro Mfg. 
Co., Ine. Booklet fully describing 
the new Hyro Automatic Furnace 
for case hardening and tempering. 
Turns out better work, faster and 
at less cost, in absolute safety. 
Adaptable to all types of work. 
Bulletin No. E-2. 


X-Rays General Electric X-Ray 
Corp. “Industrial Application of 
the X-Ray”, a forty-page brochure 
explaining the value of X-rays in 
various industrial processes and 
describes the apparatus required 


for this work. Fifty selected 
radiographs are illustrated. Ask 
tor bulletin No. E-3. 


Heppenstall Co. 
12-page booklet) describing the 
production of electric induction 
steel, illustrated. Bulletin No. E-4. 


Induction Steel 


Brinell Machines Tinius Olsen 
Testing Machine Co., a new edi- 
tion of their bulletin) describing 


production Brinell Machines, and 
complete equipment for testing 
hardness of all materials, includ- 


ing very large parts, thin sheets, 
small objects, case hardened and 
nitrided surfaces, ete. Ask for 


bulletin No. E-5. 


Car-Bottom Furnace Surface 


Combustion Co. Leatlet deserib- 
ing a recent installation of this 
tvpe of furnace. Ask for bulletin 
No. E-6. 


Heat Resisting Alloy) Ohio Steel 
Foundry Co. 20-page bulletin on 
Fahrite Heat Resisting Alloy, 
showing photographs of tyvpi- 
cal installations of this mate- 
rial. Bulletin No. E-7. 


International 
Guide to 


Buyers Ciuide 
Nickel Co. Buyers 
Nickel Alloy Steel Products. 
tabulation of sources” of 
supply for the more common- 
lv used forged, rolled, cast or 
drawn products from 
nickel steels and alloys. Ask 
for bulletin No. E-8. 


Car-Type Furnaces George 
J. Hagan Co. Bulletin cover- 
ing various car-type furnaces 
built and = installed) by this 
company. Bulletin includes 
photographs of typical instal- 


lations. Ask for bulletin No. E-9. 

Alloy Steel Handbook  Lepublic 
Steel Corp., has available a revised 
edition of the Agathon Alloy Steels 
Handbook. This contains com- 
plete instructions for the heat 
treatment of the various steels in 
chart form for easy reading. Ask 
for bulletin No, E-10, 


Heating Machines American Gas 
Furnace Co. Bulletin covering the 
eight different types of heating 
machines in general use. This 
bulletin also covers automatic 
quenching tanks. Ask for bulletin 
No. E-11. 


Alloys —Calorizing Co. Heat En- 
during, Corrosion Resisting Alloys. 
A technical bulletin giving physi- 
cal properties of nickel-chromium 
iron allovs at all operating tem- 
peratures. Photographs of typi- 
cal applications are included, Ask 
for bulletin No, E-12. 


Heat) American Gas Asso- 
ciation. Send for a copy of the 
new book Gas Heat. No charge. 
Gas is now the preferred fuel for 
all industrial purposes. Ask for 
bulletin No. E-13. 

Refractory Cements Botlicld Ke- 
fractories Co., have prepared a 
i2-page booklet describing high 
temperature fire brick cements, 
including chrome cements and 
mixtures for surfacing and bond- 
ing fire brick in all types of fur- 
naces. Bulletin No. E-14. 


High Temperature Alloy Michi- 
gan Steel Casting Co. A 16-page 
bulletin containing illustrated de- 
scriptive matter of their alloy cast- 
ings and fabricated products for 


use in high temperatures. Ask for 
bulletin No. E-15. 
Metal Progress, 7016 Euclid Ave., 
Cleveland. 
Please have sent to me the following 
literature as described under “Helpful 
Literature for the Asking” in January 


Progress. (Order by number.) 


METAL 


Name 


Position 


Firm 


Furnaces American Electri 
Furnace Co., has a 4-page bulleti 
30-5 describing the intermediat: 
sizes of box-type electric furnaces, 
all of which are equipped with 
their patented atmospheric con 
trol. Ask for bulletin No. E-16. 


Furnaces W. S. Rockwell Co. 
Booklet on Rockwell Heat Treating 
and Carburizing Furnaces, 
closed front type, fuel or electric, 


for annealing, hardening, etc. Ask 
for bulletin No, E-17. 
Research Equipment EK. Leitz 


Inc. Guthrie-Leitz Research 
Equipment for Grinding and Pol 
ishing of Metallographic Speci 
mens with Automatic (Magnetic) 
Specimen Holder designed to 
operate in a most efficient manne: 
and permitting the preparation of 
Metal Specimens at a minimum of 


expense and time. Bulletin No 
E-18. 
Heat Treating Equipment Cas 


Hardening Service Co.  24-page 
catalog of supplies and accessories 
for heat treating plants. Contains 
numerous illustrations and many 
helpful suggestions for economic 
heat treating and equipment oper- 
ation. Bulletin No. E-19. 


Heat Treating Wall Chart—Chi 
cago Flexible Shaft Co. Chart cov- 
conversion, 


ering temperature 
heat treatments for S.A.E. steels 
and other data for handy refer- 


ence in the heat treating depart- 


ment. Bulletin E-28, 
Supertemp Bethlehem Steel Co. 
A new folder describes Supe 


temp, a steel developed for parts 
that must retain their strength and 
be free of creep at high tempera 
tures. Ask for bulletin No. E-21. 


Ferro Alloys Electro Metallur- 
gical Sales Corp., has issued 
the third edition of “Electr 
met” Ferro Alloys and Metals 


which describes fully the 
products furnished by this 
Corporation to the various 
metallurgical industries. Ask 
for bulletin No. E-22. 

Alloys —General Alloys ¢ 
has gotten out a new bullet 


on chrome nickel and straig 
chrome heat and corrosi 
resisting alloys known as b 
letin E-23. 


Automatic Temperature Cut 
out. Hevi Duty Electric | 
\ new leaflet has been pt 
lished describing the nm 

Continued on page 144 
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Photomicrographs 
Without Scratches 


r i na A 3 pro ces a nen 
tals tr asir ratcnes 
\ 
r reappear after etcr 
r y ra 
treat to the proper cearee of s 
' 
7 
newer text books 1 Fisher 
Fisher Polishing Alumina 
3 s for nn xa nat 
for Hard Metals - - rapt ta 
Makes 50 oz. polishing solution.) 
rade No. 2, for Medium Hard Metals - - $1.40 0z jrapni 200rat 
Makes 100 oz. polishing solution.) 
de N for Soft Metal $1.80 oz 


FISHER SCIENTIFIC COMPANY 


ipparatus for the Metallurgical Laboratory 


PITTSBURGH PENNSYLVANIA 


The X-Ray is a New 


Inspection Tool 


It saves thousands of dollars for manufacturers 
in many lines. Learn what it has to offer you 


NLIKE the human eye, which can judge the perfe 
tion of 4 pro Juct only by its external ar pearance, 
the penetrating x-ray ‘eye’ has the power of detecting 
and locating HIDDEN flaws. Oblten a simple change 


manufacturing methods remedies faults which otherwise 
Radiograph of a flat-iron in which oees \ might seriously aftect the service of the article. 
a heating unit h ee . The | . 
Can radiography do something of this sort for you? 
dar eas indicate blowholes 
the result of poor foundry prac- We will ¢ adly cooperate with you to 1 t Wur 
tice, subsequently corrected. \ facilities are adequate to put any sort of manulacture } 
FR \ \ product to the necessary tests. /\s a first step, write for 
A ibe t ‘ \ a copy of our illustrated booklet which tells of the many 
industries in which the x-ray has proved useful 
you on request. Us Nas proved userul, 
GENERAL @ FLECTRIC eneral Electric X-Ray Corporation, 2012 Jackson Blvd., Chicas i 
' Send complimentary copy of “Industrial Application of the X-Ray” : 
X-RAY CORPORATION 
2012 Jackson Boulevard Chicago, IIL,U.S.A. 
Firm ! 
FORMERLY VICTOR X-RAY CORPORATION 
Join us in the General Electric program broadcast every ' treet or 
2aturday evening over a nationwide N. B. C. network et 
( 
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Helpful Literature 


“Automatic Temperature Cutout,” 
which can be applied to any type 
of furnace. Ask for bulletin E-24. 


Time Cycle Contactors Auto- 
inatic Temperature Control Co. 
Cycle controllers for the regula- 
tion of process operation are de- 
scribed in detail in the revised 
bulletin on timer application. Ask 
for bulletin No, E-25. 


Ludlum Steel Catalog Newly re- 
vised catalog of tool and = alloy 
steels; sectioniter type incorporat- 
ing three complete sections;—gen- 
eral information regarding Lud- 
lum products, technical data, and 
a reference book of steel treating 
tabulations. Bulletin No. E-26. 


Alloys, Heat-Resisting Driver- 
Harris Co. A brochure illustrating 
interesting Nichrome installations. 
Nichrome is the original heat-re- 
casting. Ask for bulletin 
)-1. 


Testing Machines Steel City 
Testing Laboratory. Bulletin de- 
scribing Brinell, tensile and sheet 
metal testing machines. Ask for 
bulletin D-2. 


Ascoloy 55——Allegheny Steel Co. 
A technical bulletin) describing 
this chromium iron alloy will be 
on request. Ask for bulletin 
5, 


Hardness Testers —Wilson-Maeu- 
len Co. Bulletin H-9 describing 
applications of the Rockwell hard- 
ness tester to a variety of types of 
work in many different industries. 
Bulletin D-7. 


Hy-Ten Steel Wheelock, Love- 
joy and Co. Hy-Ten steels range in 
carbon from .10 to 1.00 per cent. 
There is a Hy-Ten grade for every 
vital machine part. Bulletin D-8. 


Fatigue Testing Machine -Thomp- 
son Grinder Co. <A _ bulletin de- 
scribing the rotating beam type 
fatigue testing machine. Giving 
interesting data on fatigue testing. 
Bulletin D-9. 


Chromel Resistance Wire —Hos- 
kins Mfg. Co. Catalog and hand- 
book describing Chromel resist- 
ance wire and other resistance al- 
loys, also thermocouple alloys, 
giving technical information and 
data. Bulletin D-10. 


Gilobar Heating Elements —Globar 
Corporation. Bulletin “Globar 
Non-Metallic Electric Heating EI- 
ements” which gives the physical 
characteristics and applications 
of Globar elements. Bulletin D-12. 


Steel Treating Park Chemical 
Co. Booklet covering various 
heat treating processes and chem- 
icals used to properly produce the 
results desired in the finished 
product. Bulletin D-13. 


Ingot Molds Gathmann Engi- 
neering Co. A new book covering 
the subject of ingot molding. It 
contains numerous illustrations of 
the effects of various methods of 
finishing and casting on the reli- 


ability of steel products. Booklet 
C-1. 


Tool Steets—-Carpenter Steel Co. 
Bulletin “Timbre and How It Af- 
fects the Properties of Carbon 
Tool Steel.” Defines Timbre and 
illustrates and describes Timbre 
testing. Published by the research 
department. Bulletin C-6. 


Deoxidizers Vanadium Corp. of 
America. Leaflet describing Alsi- 
fer, a material used for the deoxi- 
dation of steel during manufac- 
ture. Ask for bulletin No. B-6. 


Corrosion and Heat Resisting Steels 

Colonial Steel Co., Vanadium Al- 
loys Steel Co., and Anchor Drawn 
Steel Co. Booklet gives complete 
data regarding stainless A, stain- 
less B, stainless I, stainless FMS, 
stainless N, stainless U and stain- 
less CNC. It is intended for shop 
men to whom it gives valuable 
technical information. Ask for 
bulletin No. B-4. 


Heat Treating Chemicals —Roess- 
ler and Hasslacher Chemical Co. 
Booklet “Case Hardening and Heat 
Treatment of Steel.” Compre- 
hensive data on cyanides for sur- 
face hardening, physical proper- 
ties and methods of use of salt 
baths for drawing, annealing and 
general hardening. Ask for bulle- 
tin No. B-13. 


Fuel Fired Furnaces Electric 
Furnace Co. E/ight-page bulletin 
illustrating oil and gas fired con- 
tinuous and batch type billet heat- 
ing, forging and car type furnaces 
for heating, normalizing and heat 
treating, also labor saving material 
handling equipment. Ask for bul- 
letin No. B-18. 


Nirosta Buyers (Guide Krupp 
Nirosta Co., Inc. A concise listing 
of Companies, producing Nirosta 
metal, their addresses and_ the 
forms of material they are pre- 
pared to furnish. Ask for bulletin 
No. B-19. 


Furnaces——-Strong, Carlisle and 
Hammond Co. invites your re- 
quests for their bulletins and re- 
prints of recent furnace installa- 
tions. Your inquiries are solicited. 
Ask for bulletin No. B-20. 


Potentiometers Thwing  Instru- 
ment Co. “The Treasure Chest” 
is a highly accurate portable po- 
tentiometer, a laboratory in itself, 
completely self contained with 
standard cell, batteries, resistance 
coils, self checking feature, sta- 
tions for checking thermocouples 
and for reading temperatures from 
thermocouples. Ask for bulletin 
No. B-23. 


Slushing Compound The Sky- 
bryte Co. Steelbrite is an entirely 
different rust preventing com- 
pound from ordinary oils and 
greases. It has none of their ob- 
jectionable features and_ gives 
greater protection to sheet and 
strip steel and fabricated parts. 
Ask for bulletin No. B-24. 


Industrial Regulators—Minnea; 
olis-Honeywell Regulator C 
Booklet describing their moto 
ized valves used in furnace te: 
perature regulation. These valves 
operate with their regulators ; 
with any pyrometric controlle: 
to regulate flow of gas, oil and ai 
Ask for bulletin No. A-2. 


Resistance Thermometers— Leeds 
and Northrup Co. Revised cats 
log treating in detail resistanc: 
thermometers for recording, co: 
trolling and indicating tempera 
tures, covering heating and ve: 
tilating, applications in refrigera 
tion and chemical plants, gas-mak 
ing and other low temperature ap 
plications. Ask for pulletin No. 
A-3. 


Steel Handbook —Jos. T. Ryerso: 
& Sons, Inc. Handbook on Too! 
and Alloy Steels. Description, 
technical data and general infor 
mation on tool and alloy steels. 
Also nontechnical description of 
heat treating methods and shop 
practice applying to various steels. 
Ask for bulletin No. A-8. 


Induction Furnaces Ele: 
trothermic Corp. bulletin 
gives latest information regarding 
coreless induction furnaces in ca 
pacities up to several tons, and 
motor-generator equipments for 
energizing the furnaces. Ask for 
bulletin No. A-9. 


Corrosion Prevention Dearborn 
Chemical Co. Booklet describing 
latest scientific methods of treat- 
ing water for prevention of scale, 
corrosion and foaming in steam 
boilers, dealing with related prob- 
lems in connection with scale and 
corrosion in other power plant 
equipment. Ask for bulletin No 


Heat Resisting Steels ——Midvale 
Co. Booklet is largely a diagram- 
matic classification showing the 
content of the various alloys. It 
was produced because of a large 
number of requests for exactly 
this type of information. Ask for 
bulletin No. A-11. 


Tool Steel Handbook——Columbia 
Tool Steel Co. Booklet contains 
valuable information concerning 
the making of tools, heat treating, 
application of steels, with tables 
etc., gratis. Ask for bulletin No 
A-13. 


Pickling Equipment Weave! 
Bros. Co. Catalog listing equip 
ment and supplies now available 
Depicts all necessary equipment! 
and has new “theory and practice 
of pickling.” Ask for bulletin 
No. A-17. 


Pyrometers—Charles Engelhard 
Inc. Bulletin describing features 
of indicating and recording 
pyrometers. Treats on such sub 
jects as sensitivity, resistance, sip 
port and control of moving oil, 
and temperature coefficient. Bul 
letin E-29. 
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Tne Thermocouple is a 


highly important part of any pyrometer installa- 
tion, for no matter how well an instrument may be constructed 
its accuracy is dependent upon the quality of the protection tube. For 
example, inferior porous tubes emit contaminating gases which affect 
the crystalline structure of the element. This causes a parasitic 
current to develop, creating a counter e. m. f. Accordingly, the 
calibration of the instrument is changed which results in 
low readings of the recorder or indicator. Such tubes, 
while of a corrosion-proof nature, are affected 
because the welding flux becomes contaminated 
before the main bodies of tubes are destroyed. 
Therefore, they burn out prematurely, and nullify 


the accuracy of well constructed instruments. 


The Engelhard, seamless-drawn, Chrome Iron Tube, Type N, is lapwelded at one end 


\ 
and gives exceptional results in the determination of molten metal temperatures. The 
remarkable characteristics of the body of this Tube enables insertion into the 
molten metal without breakage from thermal shock. In specifying the Type N. 


Tube, you can reduce your pyrometer maintenance costs; maintain maximum 
efficiency, and obtain the rated accuracy from carefully chosen temper- 
ature measuring instruments. Write us length and inside diameter 


of tubes you employ. Immediate deliveries made from stock. 


Engelhard Thermocouple Protection tube 
Cut-away view showing construction 


BULLETIN MAILED ON REQUEST 


GEL 


NEWARK JN. J. 
rding and indicating instruments, automatic STANDARD R. E. Chase & Company, Tacoma, Washington 


rature and gas control, pyrometers, gas FOR Jensen Instrument Company, Los Angeles, Cal 
ysers, thermo-couples, thermometers. Cleveland Laboratories, Incorporated, 1988 East 


oO YEARS 66th Screet, Cleveland, Ohio, Fxciusive Western 
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THE 


ENGINEERING 


BEARING METALS 

Predicting the Behavior of a 
Babbitt, A. H. Levy. Power, vol. 
72, no. 19, Nov. 4, 1930, pages 720- 


la 

Discounting great importance 
usually attached to Brinell hard- 
ness tests in determining value of 
babbitt; discussion of what tests 
are suitable and what worthless. 

Automobile Bearing Metals, C. 
Upthegrove. Am. Soc. Testing 
Matls. (Symposium on Develop- 
ments in Automotive Materials) at 
mtg., Mar. 19, 1930, pages 78-91 
and (discussion) 92-102, 9 figs. 

Some of more dominant charac- 
teristics and factors affecting 
metals used as bearing metals in 
automobiles; factors affecting se- 
lection of bearing metal; classifi- 
cation: babbit metal; bronzes, 
light metal-base alloys. 


CAST IRON 
Gusseisen; Eigenschaften und 
Pruefverfahren. Bericht ueber die 
Tagung des Fachausschusses fuer 
Werkstofie in V. D. 1, Oct. 28, 
1929. Berlin, V. D. 1. Verlag, 1930, 
96 pages, illus., tables, 6.-r.m. 
Series of addresses delivered at 
meeting of Materials Division of 
German Society of Engineers; 
properties and structure of cast 
iron, workability of various types, 
and influence of various methods 
of cooling on structure and resist- 
ance to wear of automobile cylin- 
der castings are presented, to- 
gether with methods of mechan- 
ical testing used by various large 
firms; experience of users of cast 
iron. Eng. Soc. Lib., N. Y. 
BRAZING,. Repair of Cast Tron 
Machine Parts by Gas Melting Proc- 
ess Making Use of Special Bronze 
(Reparaturarbeiten an Graugusz- 
maschinenteilen mit Hilfe des Gas- 
schmelzverfahrens unter Ver- 
wendung von Specialbronze), A. 
Glatzel. Autogene Metallbearbeit- 
ung (Halle), vol. 23, no, 20, Oct. 
15, 1930, pages 325-328, 6 figs. 
CORROSION, Corrosion and 
Heat Resistant Nickel-Copper- 
Chromium Cast Iron, J. S. Vanick 
and P. D. Merica. Jron and Steel 
of Canada (Gardenvale), vol. 13, 
no. 11, Nov. 1930, pages 241-242 
and 260-261 and 263, 1 fig. 
Development of low cost nickel- 
copper-chromium cast iron; data 
on composition, physical proper- 
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ties, and principal application. 

Surface Quality and Scale Re- 
sistance of Cast Iron (Oberflaech- 
enbeschaffenheit und Zunderfestig- 
keit), R. Mitsche. Giesserei (Dues- 
seldorf), vol. 17, no. 43, Oct. 24, 
1930, pages 1047-1048, 3 figs. 

Influence of surface properties 
and structure on resistance to 
hammer scale formation; experi- 
mental study of protective action 
of surface treatment; for case de- 
scribed, surface treatment does 
not offer increased protection; on 
contrary, removal of more resist- 
ant skin, tends to decrease resist- 
ance to the formation of any 
further amount of scale. 

RESEARCH. Cast Iron Research. 
Engineering (Lond.), vol. 130, no. 
3381, Oct. 31, 1930, page 563. 

British Cast Iron’ Research 
Assn., founded in 1921 is national 
body; it has fostered and coordi- 
nated research work; ninth an- 
nual report of association which 
covers year ending June 30, 1930, 
gives indication of extensive ac- 
tivities of organization; experi- 
mental work falls into three main 
sections, namely, researches in 
connection with cast and = 
leable iron, investigation of cupo- 
la-furnace problems and work on 
auxiliary materials, molding 
sands, refractories, dressings and 
fuel. 

British Cast Iron Research As- 
sociation, Brit. Cast Tron Research 
Assn.—Bul., no. 30, Oct. 1930, 
pages 296-325. 

Work of council and research 
Committee, publication and educa- 
tion committee; state and indus- 
trial research; recent development 
in cast iron and foundry practice; 
bibliography and abstracts from 
foundry literature; includes re- 
port by J. G. Pearce on national 
scheme of education in foundry 
matters. 

WEAR. Influence of Structure 
and Composition of Cast Iron on 
Abrasive Strength, with Special 
Regard to Phosphorus Content 
(Einfluss des Gefuegezustandes 
und der Zusammensetzung von 
Gusseisen auf die Verschleissfes- 
tigkeit, mit besonderer Berueck- 
sichtigung des Phosphorgehaltes), 
T. Klingenstein. Mitteilungen aus 
den Forschungsanstalten (Nuern- 
berg), vol. 1, no. 1, Sept. 1930, 
pages 18-24, 10 figs. 


In the preparation of the 
Engineering Index by th 
staff of the American So 
ciety of Mechanical En. 
gineers some 1700 
mestic and foreign tech. 
nical publications ar. 
regularly searched. From 
this material the A.S.S.7. 
is supplied with this se- 
lective index to those ar- 
ticles which deal particu- 
larly with steel treating 
and related subjects. 
Registered United States, 
Great Britain and Canada. 


Wear resistance of cast iron is 
dependent upon different factors, 
such as basic material, nature of 
graphite separation, volume of 
graphite separation, and hardness 
of basic material; pearlitic struc- 
ture of great hardness is objective 
to be sought. 


CORROSION PREVENTION 

Effect of Drainage and Insulat- 
ing Joint Methods for Prevention 
of Electrolytic Corrosion of Un- 
derground Metallic Structures, M. 
Horioka and M. Iwasa. Electro- 
tech. Laboratory Researches 
(Tokyo), no. 288, May 1930, 82 
pages, numerous figs. 

Effect of two methods for pre- 
vention of electrolytic corrosion 
of underground metallic strue- 
tures, using either drainage con- 
nection or insulating joint for 
power and communication cables, 
from data obtained by laboratory 
experiment and field survey. 

New Methods in Study of Cor- 
rosion and Protection of Metal- 
lurgical Products Against Cor- 
rosion (Quelques nouveautés 
dordre chimique dans Vétude de 
la corrosion et dans la protection 
des produits métallurgiques contre 
la corrosion), J. Cournot. Société 
Chimique de France—Bul., ( Paris 
vol. 47-48, no. 8, Aug. 1930, pages 
802-825. 

Theories of corrosion and ex- 
perimental methods of investiga- 
tion; résumé of methods of pro- 
tecting metals from corrosion, by 
coating with other metals or with 
paints, and by anodic treatment 

ELECTROPLATING. ki 
sistance of Eleectro-Deposits to 
Corrosion with Special Referenc: 
to Cadmium and Zinc, W. S. Pat 
terson, Sheet Metal Industries 
(Lond.), vol. 4, no. 6, Oct. 1930 
pages 462-463. 

Tests show that destruction 
coating is occurring very mu 
more rapidly in case of cadmiun 
than in case of zinc; mechanis 
of atmospheric corrosion of zin« 
and cadmium. Paper read befor: 
Electroplaters’ and Depositors’ 
Tech. Soc. 

GALVANIZING. The Influence 
of Cadmium in a Galvanizing Ba! 
H. Bablik. Metal Industry (Lond 
vol. 37, no. 18, Oct. 31, 1930, pages 
411-413, 6 figs. 

(Continued on page 150) 
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Heat Treatin 


that meets the demands 
MODERN markets 


ARS of any section from |, inch 

to 8 inches and in any length up 
to 25 feet can be normalized, quenched, 
annealed, and tempered in this unique electric 
heat-treating department of a_ progressive 
steel mill. 


The building, erected specifically for mass- 
production heat treatment of steel, is designed 
for the most rapid routing of bars through 
the shop, consistent with good heat-treating 


Loading pit-type annealing furnaces with 25- 

tt. lengths of bar stock. Capacity 50 tons each. 

Note floor-traveling cover crane which can 

lift off and replace the covers on either 
of the furnaces 


Two car-bottom drawing furnaces with a common insu- 
lated center wall. Cars are run in and out of furnaces 
by motor-driven spur gears 


ELEC 


Ane ENGINEERING 


SERVICE IN 


practice. It contains a spectacular automatic, 
roller-hearth, normalizing and quenching 
furnace; two novel pit-type annealing fur- 
naces; and two car-bottom drawing furnaces 
—all built by General Electric. 


To the steel mills best prepared to meet the 
increasingly rigid specifications of modern 
markets on a mass-production basis, will come 
the cream of the business in the next decade. 
It will pay you to investigate the equipment 
and engineering service we can render 
you. May we send you a reprint of an 
exceedingly interesting article describing 
this installation? Simply ask your nearest 
G-E office for a copy. 


‘anuary, 1931 
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PARKERIZING. Rust Protection 
of Machinery by Phosphate-Con- 
taining Baths (Der Rostschutz von 
Maschinen durch phosphathaltige 
Baeder), H. Kalpers. Maschinen- 
konstrukteur (Munich), vol. 63, 
no. 20, Oct. 25, 1930, pages 395-398, 
7 figs. 

Chemical reactions in parkeriz- 
ing process and data on concen- 
tration of solution; table gives data 
on parkerized, sherardized, gal- 
vanized nickel plated and other- 
wise protected surfaces regarding 
air corrosion resistance under dif- 
ferent conditions of exposure. 


DIES 

MANUFACTURE. Die Design 
and Diemaking Practice, edited by 
Fk. D. Jones, N. Y., Industrial Press, 
1930, 921 pages, illus., $6.00. 

Describes current practice in 
making dies for blanking, form- 
ing and drawing sheet metal, and 
illustrates principles by many ex- 
amples of standard special 
dies; brings together large amount 
of experience not to be had read- 
ily elsewhere. Eng. Soc. Lib., N. Y. 

COLD HEADING. Cold Head- 
ing Die Life, A. S. Jameson. Metal 
Stampings, vol. 3, no. 10, Oct. 1930, 
pages 927-928, 

Factors controlling life and pro- 
duction of cold heading dies; steel, 
design, heat treatment, bolt) ma- 
terial, and machine operation; ta- 
ble gives data on chemical com- 
position of cold heading die steels 
in per cent. Abstract of paper pre- 
sented before Am. Soc. for Steel 
Treating. 


DIE CASTINGS 

Properties of Die Castings Af- 
fected by Casting Practice, C. 
Pack. Jron Age, vol. 126, no. 20, 
Nov. 13, 1930, pages 1386-1388, 2 
figs. 

Factors influencing physical 
properties; position of alloy, rate 
of cooling, casting machine and 
die; pressure, heating and speed 
of operation; principles govern 
gating. Paper read before Am. 
Inst. Min. and Met. Engrs., pre- 
viously indexed from Tech. Pub., 
no. 346, Sept. 1930. 

Die Casting in Birmingham. 
Metal Industry (Lond.), vol. 37, 
no. 16, Oct. 17, 1930, pages 361-363, 
figs. 

Methods, layout and equipment 
of works of F. H. Adams (1926), 
Ltd.; most of dies made at present 
are gravity castings. 

DIE CASTING ALLOYS. — Ad- 
vances In Die-Cast Metals For Au- 
tomotive Use, C. Pack. Am. Soc. 
Testing Matls. (Symposium on De- 
velopments in Automotive Mate- 
rials) at mtg., Mar. 19, 1930, pages 
54-63, 1 fig. 

These die-casting alloys are con- 
sidered: tin-base, lead-base, zinc- 
base, aluminum-base, magnesium- 
base, or those alloys which have 
a copper base. 

ELECTRIC WELDING 

Electric Welding, E. W. Lewis. 
Elec. Rev. (Lond.), vol. 107, no. 
2761, Oct. 24, 1930, pages 684-685. 

Application of welding in boiler 
manufacture; atomic - hydrogen 
welding. (Concluded.) 


STRUCTURAL STEEL. Influ- 
ence of Current in Are Welding 
Soft Steel (Einfluss der Schweiss- 
strombedingungen bei der elek- 
trischen Lichtbogenschweissung 
von weichem Flussstahl), N. Lef- 
ring. Forschungsarbeiten auf dem 
Gebiete des Ingenieurwesens (Ber- 
lin), no. 332, 1930, 53 pages, 59 
figs. 10.-r.m. 

Research directed toward as- 
certaining relation between cur- 
rent conditions and fusing process 
in welding steel, and toward es- 
tablishing influence of current 
conditions on strength of weld; 
comparative seam-welding tests 
carried out with a.c. as well as d. 
c. with either pole location made 
with different metal thicknesses 
and under wide variations of cur- 
rent intensity. 

WELDING MACHINES. De- 
velopments in Arc-Welding Appli- 
ances. AEG Progress (Berlin), vol. 
6, no. 11, Nov. 1930, pages 352-354, 
figs. 

Various types of A.E.G. auto- 
natic are-welding equipment; in- 
cluding longitudinal seam-welding 
automatic plant; welding equip- 
ment for longitudinal and circular 
seams; welding plant for longi- 
tudinal seams; automatic welding 
machine for piping. 

Electric Welding Equipment. 
Elec. Rev. (Lond.), vol. 107, no. 
2761, Oct. 24, 1930, pages 707-708, 
6 figs. 

Various designs of British make 
are illustrated described. 
(Concluded.) 

(Continued on page 152) 


NON-SHRINKING 


SPECIAL CARBON” 


E. 14TH STREET, HEIGHTS, ILLINOIS 
NEW ORLEANS ST. PAUL 


Tungsten Powder . . . 97-98% 


Pure Manganese . . . 96-97% 
Ferro-Chromium .... 60% 
Pure Chromium ... . 97-98% 


Ferro-Tungsten ... . 75-80% 
Ferro-Titanium ... 25% 
Ferro-Vanadium... . 35-40% 


SEND FOR 


(1% Silicon) 


PAMPHLET NO. 2021 
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CORPORATION 
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Sure! You Can 


® TWENTY YEARS AGO it was impossible to say 


with certainty that the steel you bought was SOL ND 


...no matter how important the factor of soundness. 


¢ TODAY, you can be SURE the steel you buy is i 


of the soundness you require it to be. 


® YOU can determine this by finding out the pro- 
cess by which the steel was made. The principle 
employed is either RIGHT or WRONG, and there 


is no longer any doubt that the term RIGHT means 


big-end-up practice. 
e THE FACT that “no steel product can be sounder ae 
than the ingot from which it is produced” neces- a 
sitates the use of a method of producing ingots 
that assures their quality. The “Gathmann Method” 
has long been recognized as the only means by 
which sound and reliable ingots can be produced ons 
economically. 
Every .. General Supt., © THEREFORE, the steel maker employing Gathmann 
Open Hearth Supt., Methods is your only safe source of supply. 
Rolling Mill Supt. 
and Metallurgist (UR NEW BOOK on ingot contour will interest ‘ 
should have this ! i, 
oak Gead fan you as a user of ingot product. Write for your Bare 
your copy today. copy there is no obligation. ie 


THE GATHMANN ENGINEERING COMPANY 
Designers of INGOT MOLDS 


BALTIMORE, MARYLAND 
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“Hansa-Rotrans” Three - Phase 
Are Welding Machine (Drehstrom- 
Lichtbogen-Schweissmaschine 
“Hansa-Rotrans”). Zeit. fuer die 
Gesamte Giessereipraxis (Berlin), 
vol. 51, no. 44, Nov. 2, 1930, pages 
387-389, 4 figs. 

Machine single-shaft trans- 
former, that is, motor and gene- 
rator are on same shaft; equipped 
with roller bearings for grease 
lubrication. 


FOUNDRY PRACTICE 

Some Scientific Principles of 
Casting Metals, H. C. Dews. Foun- 
741, Oct. 30, 1930, pages 303-304 
and 308. 

Scientific considerations which 
govern production of perfect cast- 
ings; cause of discontinuities 
which reduce density of castings; 
mechanism of solidification, con- 
traction and expansion phenom- 
ena; table gives data on volume 
changes in freezing of non-ferrous 
metals; effect and origin of gases; 
crystallization theories. Bibliog- 
raphy. Exchange paper on behalf 
of Inst. Brit. Foundrymen_ to 
French Foundry Tech. Assn., Oct. 
24-25, 1930. 

Temperature Determinations 
Without Measuring Instruments in 
Foundry Melting Practice (Tem- 
peraturbestimmungen ohne Mess- 
apparate in Schmelzwerken), M. 
Stromeyer. Zeit. fuer die Gesamte 
Giessereipraxis (Berlin), vol. 51, 
no. 42, Oct. 19, 1930, (Metall) 
pages 170-172. 

Three different conditions are 
discussed when use of pyrometry 
is not required in temperature 
measurements; typical examples 
are given to show that use of 
measuring instruments is not al- 
Ways necessary, and in certain 
cases, not expedient. 

NON-FERROUS. White Metals, 
Brasses and Bronzes, E. Perry. 
Metal Industry (N. Y.), vol. 28, no. 
11, Nov. 1930, pages 512-513. 

Types, constituents, properties 
and methods of making fusible al- 
loys; solders and brazing com- 
pounds;  nickel-silver mixtures; 
fluxes for soldering and brazing. 
(Concluded.) 

Preventing Unsoundness_ in 
Bronzes and Red Brass. Foundry, 
vol. 58, no. 22, Nov. 15, 1930, pages 
47-50 and 54, 1 fig. 

Effect of furnace atmosphere, 
effects of oxidation, and labora- 
tory researches on composition of 
gases contained in bronze and red 
brass. (Concluded.) 

FOUNDRY PRACTICE, The 
Founding of Bronze Gear Blanks, 
F. W. Rowe. Foundry Trade Jl. 
(Lond.), vol. 42, nos. 722 and 723, 
June 19, 1930, pp. 449-450 and 464 
and June 26, pp. 569-570, 9 figs. 

June 19: Problems involved; 
methods of raw material control; 
melting, molding and casting prac- 
tice; requirement of gear blanks. 
June 26: Methods of centrifugal 
casting; other types of casting. 

Modern Practice in Non-Ferrous 
Foundries (Neuzeitliche Arbeits- 
weisen in der Metallgiesserei), E. 
Becker. Zeit. fuer die Gesamte 
Giessereipraxis (Berlin), vol. 51, 
nos. 43 and 44, Oct. 26, 1930, 
(supp.) pages 173-174, and Nov. 2, 
pages 177-178, 3 figs. 
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Treatment of scrap and second- 
ary metal is discussed; foundry 
cleaning methods. 


HEAT TREATMENT 

CASE HARDENING. The Struc- 
ture of the Case in Cyanide-Hard- 
ened Steel, W. Henninger and H. 
Jurich. Eng. Progress (Berlin), 
vol. 11, no. 11, Nov. 1930, pages 
297-298, 4 figs. 

It is possible by etching with 
hot concentrated sodium-picrate 
solution to render presence of 
eutectoid and needles visible in 
straight low-carbon steel treated in 
cyanide bath for five hours with 
following slow cooling; carburi- 
zation taking place in cyanide 
bath is remarkable in that in mar- 
ginal structure well-developed ce- 
mentite veins and laminal pearl- 
ite are visible. 

CHAINS. Promal Chains. Mech. 
Handling (Lond.), vol. 17, no. 11, 
Nov. 1930, pages 365-366. 

Chain manufactured by Link- 
Belt Co. embodies new method of 
processing malleable iron which 
gives metal greater strength and 
wearing quality than old method. 

CRACKS. Stresses and Cracks 
in Hardened and Ground Steel, G. 
hk. Brophy. Metal Stampings, vol. 
3, no. 10, Oct. 1930, pages 933-934. 

Stresses introduced by grinding 
are considerably reduced by tem- 
pering; stresses and cracks which 
occur in hardened steel surfaces 
due to grinding, and principles to 
be employed for their reduction. 
Abstract of paper presented before 
Am. Soc. Steel Treating, Sept. 22- 
26, 1930. 

SHEET-STEEL. Normalized 
Sheets and Tinplates, E. E. Grif- 
fiths. Sheet Metal Industries 
(Lond.), vol. 4, no. 6, Oct. 1930, 
pages 427-429, 4 figs. 

Methods of box annealing and 
single-sheet annealing dis- 
cussed; microphotographs illus- 
trate effect on crystal structure. 
(To be continued.) 

SPRINGS. Heat Treating Spiral 
Springs with Natural Gas, D. W. 
Frye. Natural Gas, vol. 11, no. 10, 
Oct. 1930, pages 32 and 34, 1 fig. 

Furnace installation at Pitts- 
burgh is illustrated; data on pro- 
duction, total and unit gas con- 
sumption during three months op- 
eration of furnace for heat treat- 
ment of spiral springs made from 
bar steel. 


TRON AND STEEL 

METALLURGY. Metallurgists 
and Chemists Handbook. Compiled 
by D. M. Liddell. 3rd edition. N. 
Y.. McGraw-Hill Book Co., 1930. 
847 pages, tables, $5.00. 

Collection of physical,  eco- 
nomic, chemical and mechanical 
data in pocket size book; new edi- 
tion has been carefully revised 
and contains much added mate- 
rial. Eng. Soc. Lib., N. Y. 

Solubility of Oxygen in Solid 
Iron (Ueber die Loeslichkeit des 
Sauerstoffs im festen Eisen), E. 
Scheil. Stahl und Eisen (Duessel- 
dorf), vol. 50, no. 44, Oct. 30, 1930, 
pages 1530-1531, 2 figs. 

Review of research work, with 
special reference to work of J. 
Kempkens; (see Engineering In- 
dex 1929, p. 1014) low values ob- 


tuined by him for oxygen solu- 
bility are considered by present 
writer to be nearest approach to 
accuracy. 

METALLOGRAPHY. Studies of 
Ternary System lIron-Carbon-Oxy- 
gen Based on Measurements made 
by R. Schenck (Betrachtungen 
ueber das Dreistoffsystem Eisen- 
Kohlenstoff-Sauerstoff auf Grund 
der Messungen von R. Schenck), 
E. Scheil and E. H. Schulz. Stahl 
und Eisen (Duesseldorf), vol. 50, 
no. 42, Oct. 18, 1930, pages 1469- 
1471, 4 figs. 

Report on phase-rule study of 
gas equilibria of iron with its ox- 
ides and carbides; results and con- 
clusions. 


NON-FERROUS ALLOYS 


Hardness of Metal Alloys at 
Various Temperatures (Die Haerte 
der Metallegierungen bei verschie- 
denen Temperaturen), W. Schis- 
chokin and W. Agejewa. Zeit. fuer 
anorganische  allgemeine 
Chemie (Leipzig), vol. 193, no. 3, 
Oct. 21, 1930, pages 237-244, 10 
figs. 

Report from Leningrad Poly- 
technic Institute on experimental 
study of hardness of alloys: bis- 
muth-tin, bismuth-cadmium, lead- 
cadmium, tin-cadmium, lead-tin, 
tin-zinec, and zine-cadmium for 
temperatures up to 200 deg. cent. 

The Occlusion of Lead and Cop- 
per in Nonferrous Alloys by Me- 
tastannic and Metantimonic Acids, 
S. del Mundo. Philippine Jl. of 
Science (Manila), vol. 43, no. 3, 
Nov. 1930, pages 403-407. 

Study on adsorption oc- 
clusion of lead by metastannic and 
metantimonic acids, formed by 
nitric-acid attack on non-ferrous 
alloys; in white metals containing 
tin and antimony in lead base, 
quantity of lead occluded varies 
from 1 to 3 per cent; in alloys 
high in tin, however, quantity of 
lead and copper that may be oc- 
cluded varies from 0.1 to 0.5 per 
cent; satisfactory method has been 
worked out for direct determina- 
tion of lead in white metals con- 
taining tin and antimony in lead 
base. 

P.M.G. Metal Hardener. Machy. 
(Lond.), vol. 3, no. 942, Oct. 30, 
1930, pages 143-145, 4 figs. 

Results of tests on casting and 
forging with P.M.G. hardener, de- 
veloped by  Vickers-Armstrong; 
composed of copper, iron and sili- 
con, and employed to replace tin 
in all copper alloys; tables give 
data on physical propecty and 
comparison of properties of cast 
V.M.G. metal and admiralty gun- 
metal; comparison of properties of 
forged P.M.G. metal with worked 
70/30 brass and 9 per cent alumi- 
num bronze. 

Nickel Alloys; Some Personal 
Experiences, W. R. Barclay. Metal 
Industry (Lond.), vol. 37, no. 18, 
Oct. 31, 1930, pages 414-416. 

Metallurgy of nickel alloy with 
particular regard to German sil- 
ver; use of electrolytic zinc; effect 
of zine on color; deoxidizing 
agents; pouring temperatures; in- 
fluence of carbon. (To be con- 
cluded.) 


(Continued on page 154) 
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BETTER 
HEATING 


@ with improved working conditions, are pos- 
sible with this Rockwell Enclosed Front Type 


Heat-Treating and Carburizing furnace. Anneal- 
ing, hardening, normalizing, carburizing and 
drawing are accomplished speedily and econom- 


ically, using oil, gas or electricity. 


@ A novel arrangement for the discharge of 
spent gases through the working opening not 


only protects the stock but also the operator. 


@ This furnace is adaptable to a wide variety of 
heating operations, and when two or more fur- 
naces are arranged for control by one man, inter- 
esting economies develop. 


Write for Circular 295-C giving full description. 


W. S. Rockwell Co. 


50 Church Street, New York 


CHICAGO CLEVELAND 
DETROIT MONTREAL 
1072 Beaver Hel! Hill 


Member of Industrial Furnace Manufacturers Association 


Member of National Electric Manufacturers Association 
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JSESSOP’S 


Superior 


Oil-Hardening Steel 
| 


Non-Deforming Tool 
and Die Steel 


Manufactured in 


Sheffield, England 


Wm. Jessop & 


Sons 
A TED 


NEW YORK BOSTON CHICAGO DETROIT 


121 VARICK ST 16) HIGH ST 1857 FULTON ST 


The Monotron 


IS 500% FASTER 


...than any other static 
pressure hardness in- 
dicator. 


@ SENSITIVITY 
@ ACCURACY 
@ STURDINESS 


under adverse condi- 
tions characterize this 


2 instrument which will 
enable you to control 
materials in process as 
well as finished prod- 

uct, with no sacrifice in speed. 


The MONOTRON is com pletely described 


in our FreeBulletin . . . Write for it. 


The Shore Instrument & Mfg. Co. 


Van Wyck and Carll Sts. Jamaice, New York 
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OXYVACETYLENE WELDING 


Tenth International Congress of 


Acetylene, Autogenous Welding 
and Allied Industries, At Zurich, 
July 9-12, Welding Jl. (Lond.), 
vol. 27, no. 325, Oct. 1930, pages 
303-307. 

Abstracts of papers by J. Bail- 
laud, D. Seferian, H. Melhardt, C. 
FF. Keel, M. Ros, M. A. Desgrandes, 
C. Bottini, A. Fraenkel, R. Sarazin, 
C. Simon, H. Gerbeaur. 

Welding instead of Casting 
(Schweissen an Stelle von Gies- 
sen), H. Holler. Autogene Metall- 
bearbeitung (Halle), vol. 23, no. 
19, Oct. 1, 1930, pages 299-302, 10 
figs. 

General advantages of welding 
are illustrated by design of charg- 
ing funnel for gas producer. 

COST CONTROL. Welding and 
Cutting Costs. Acetylene JL, vol. 
32, no. 5, Nov. 1930, pages 169-170, 

Table developed by Office Cen- 
tral de VAcetylene, Paris, gives 
data on relation between thickness 
of steel plate, diameter of welding 
rod, speed of welding, gas con- 
sumption in cu. ft. per ft. of weld; 
culling and welding. 

FLAME TEMPERATURE. Weld- 
ing Facts and Figures, D. Richard- 
son. Welding Jl. (Lond.), vol. 27, 
no. 325, Oct. 1930, pages 294-296, 
1 tig. 

Review of principal literature 
with particular regard to work on 
oxvacetylene flame and blowpipe 
efliciency by A. Stephenson; graph 
illustrates temperature at various 


distances from tip of white cone; 
requirement of blow-pipe design 
especially of low-pressure type. 

PIPE. Welding of Pipe Lines in 
Domestic Installations (Schweiss- 
verbindungen von Rohrleitungen 
bei Hausinstallationen), C. F. Keel. 
Zeit. fuer Schweisstechnik (Jour- 
nal de la Soudure) (Zurich), vol. 
20, no. 9, Sept. 1930, pages 294-299, 
» figs. 

Advantages of welding with re- 
gard to strength and leakage; re- 
sistance of welded joints to flow; 
experiences regarding economy 
and human factors; practical sug- 
gestions for welding procedure. 

STRUCTURAL STEEL. Oxy- 
acetylene Welding of Structural 
Steel (Die autogene Schweissung 
im Stahlbau), C. F. Keel. Zeit. 
fuer Schweisstechnik (Journal de 
la Soudure) (Zurich), vol. 20, no. 
9, Sept. 1930, pages 286-294, 19 figs. 

Methods of calculating strength 
of various types of joints; data on 
permissible stresses; welding and 
reinforcing of channels and other 
profiles. (To be continued.) (In 
German and French.) 


PICKLING 

The Pickling and Cleaning of 
Metals, D. Brownlie. Sheet Metal 
Industries (Lond.), vol. 4, no. 6, 
Oct. 1930, pages 425-427. 

Electrolytic theory of corrosion; 
phenomenon of catalysis; connec- 
tion between electric potential of 
metal and action of acids. (Con- 
tinuation of serial.) 


SHOVELS 

HEAT TREATMENT. Gas for 
Lead Hardening of Shovels, C. G. 
Segeler. Jron Age, vol. 125, no. 26, 
June 1930, pp. 1880-1882, 2 figs. 

Advantages of lead hardening 
for heat treatment of shovels; 
practice of Baldwin Tool Works, 
Parkersburg, W. Va., using lead 
pot fired with gas, with electri- 
cally heated pot to take peak loads. 


SHEET MILL PRACTICE 

Driving Sheet and Tinplate 
Mills, J. S. Caswell. Blast Furnace 
and Steel Plant, vol. 18, nos. 10 
and 11, Oct. 1930, pages 1630-1631, 
and Nov., pages 1712-1715, 4 figs. 
are included. 

Paper presented before Swansea 
Tech. College Met. Soc., previously 
indexed from Foundry Trade JL, 
Aug. 28, 1930. (Continuation of 
serial.) 


STEELS 

HIGH-SPEED. High-speed Steel 
Tipped Cutting Tools. Machy,. 
(Lond.), vol. 37, no. 942, Oct. 30, 
1930, pages 137-140, 6 figs. 

Design and performance of J. 
B. R. tools made by Rennie Tool 
Co., East Manchester; effect of 
plan and cutting angles on cutting 
speed; cause of chattering; dia- 
mond-nosed tool; effect of back 
slope or front top rake on = side 
slope or side top rake; regrinding 
of stag major tipped tools; heat- 
treating methods. 

(Continued on page 159) 
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HIGH TEMPERATURE.  Mate- 
is for High-Pressure Installa- 
ns. Engineering (Lond.), vol. 

0. no. 3381, Oct. 31, 1930, pages 
14-545. 

Review of research and recent 

ipers dealing with strength of 

eel at high temperatures; inves- 
sation of materials which will 
ve greater strength at high tem- 
ratures, with less liability to 
rrosion; recent developments in 
se of steels containing molybde- 

n appear to indicate consider- 
ble possibilities, creep stress tests 

rowing about double value at 500 
eg. cent. that is obtained with 
ickel steels, and also much lower 
ite of decrease. 

HIGH TESTS. Experiences with 
\lloved and Higher-Carbon Boiler 
Steels (Erfahrungen mit legierten 
und hoeher gekohlten Kesselbau- 
stoffen), N. Christmann. Archiv 
tuer Waermewirtschaft (Berlin), 
ol. 11, no. 11, Nov. 1930, pages 
53-358, 12 figs. 

Increasing pressures of modern 
boilers make increased demands 

boiler materials; steels for this 
purpose are now alloyed mainly 
with copper, nickel, molybdenum, 
chromium and vanadium, and 
show marked improvements over 
older boiler materials; properties 
of some special steels; aim is man- 
ufacture steel of best quality 
which is not adversely affected by 
subsequent heat treatment. 

Materials for Boiler Construc- 
tion (Werkstoffe fuer den Dampf- 
kesselbau), H. Jungbluth. Arupp- 
sche Monatshefte (Essen), vol. 11, 


July 1930, pp. 177-184, 11 figs. 

Steam pressures for boilers from 
1922 to 1928; strength of ingot 
steel, and nickel steels; notch val- 
ues in relation to age and temper- 
ature of various types of steel used 
in boiler construction; materials 
testing. 

STAINLESS STEEL. Stainless 
Steel, Its Manufacture and Proper- 
ties (Die rostfreien Staehle, ihre 
Erzeugung und ihre Eigenschaft- 
en), E. Houdremont. Stahl und 
Eisen (Duesseldorf), vol. 50, no. 
44, Oct. 30, 1930, pages 1517-1528, 
41 figs. 

Classification of stainless steels 
in ferritic, semi-ferritic and mar- 
tensitic steels; melting processes; 
behavior with casting; hot rolling 
and forging; recrystallization and 
strain hardening; cold rolling, 
hammering, drawing and deep 
drawing; strain-hardening capa- 
city of different stainless steels: 
recrystallization diagrams: heat 
treatment; welding; intercrystal- 
line corrosion. 

POLISHING. Finishing Stain- 
less Steel, J. Pearsall. Machy. 
(N. Y.), vol. 36, no. 11, July 1930 
pp. 870-872, 4 figs. 

Methods used for obtaining mir- 
ror finish by applying polishing 
and bufling operations in correct 
sequence, 


STEEL ANALYSIS 

CARBON CONTENT. Magnetic 
Method for Determination of Car- 
bon in Steel and Its Application in 
Refining Processes (En magnetisk 
metod foer  kolhaltsbestaemning 


lary, 1931 


hos staal och dess anvaendning 
vid faerskningsprocesserna), C. J. 
G. Malmberg. Jernkontorets An- 
naler (Stockholm), vol. 114, no. 
10, pages 508-545, 52 figs. 

Principles of method of deter- 
mining carbon content, and design 
of instrument; possibility of fol- 
lowing progress of charge graph- 
cally by means of carbo-meter and 
qualitative and quantitative ad- 
vantage; diagrams show influence 
of most common alloy material on 
carbo-meter readings. 

X-RAY. The Quantitative Analy- 
sis of Steels by Spectrum Analysis, 
F. Twyman and A. A. Fitch. /ron 
and Steel Industry (Lond.), vol. 4, 
no. 2, Nov. 1930, pages 55-56, 6 
figs. 

Quantitative analysis of steels 
by taking spark spectra, using 
logarithmic wedge sector; data on 
accuracy of methods in determin- 
ing content of silicon, chromium, 
nickel and copper. 


STEEL FOUNDRIES 

COMPRESSED AIR. The Eco- 
nomic Utilization of Compressed 
Air in Steel Foundry Practice, T. 
Barley. Mech. World (Lond.), 
vol. 83, no. 2270, July 4, 1930, pp. 
5-7, l fig. 

Precautions for successful oper- 
ation of compressor system with 
details of compressed-air service 
at works of Edgar Allen and Co., 
Sheflield, England. Abstract of pa- 
per presented before Inst. Brit. 
Foundrymen. 


(Continued on page 160) 


THE R. R. MOORE 
FATIGUE TESTING 
MACHINE 


A thoroughly practical and reliable 
machine for determining the life 
of metals. Adaptable to various 
shapes and sizes of specimens. 
e It has proven its value in the 
laboratories of scores of industrial 
corporations, government depart- 


ments and universities. 


WRITE FOR OUR PAMPHLET ON FATIGUE TESTING 


THE THOMPSON GRINDER COMPANY 


1534 WEST MAIN STREET ++ SPRINGFIELD, OHIO 
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ALLOY. Alloyed Cast Iron and 
Steel (Legierter Guss), E. Kothny 
Giesserei Zeit. (Berlin), vol. 27, 
no. 12, June 15, 1930, pp. 323-327. 

Cast iron alloyed with alumi- 
num and with special alloys; al- 
loyed chill castings. Bibliography. 
(Concluded.,) 

Steel Foundry Specializes in 
Railroad Castings, N. F. Hindle. 
Foundry, vol. 58, no. 12, June 15, 
1930, pp. 42-47, 12 figs. 

Description of layout, equip- 
ment and operations at plant of 
Scullin Steel Co., in St. Louis; data 
on output, handling of materials, 
and composition of steel; sketches 
show layout of side frame flasks 
used in shop and location of build- 
ings in foundry department. 

Steel Foundry Specializes in 
Railroad Castings, N. F. Hindle. 
Foundry, vol. 58, no. 13, July 1, 
1930, pp. 113-116, 6 figs. 

Notes on cleaning and pattern- 
shop; sketch shows mechanism of 
straight edge used in pattern shop 
for layout work. (Concluded.) 

Research and Promotion Will 
Aid Castings Industry, R. L. Wen- 
sley. Steel (formerly Iron Trade 
Rev.), vol. 87, no. 2, July 10, 1930, 
pp. 50-51 and 60. 

Conditions in industry; need for 
co-operative effort and correction 
of internal malpractices; advertis- 
ing for wider markets; advantage 
of made mark. 


STEEL INGOTS 

CASTING. Modern Steel Pour- 
ing Plant, K. R. Binks. Metallur 
gia (Lond.), vol. 1, no. 6, and vol. 
2, no. 2, Apr. 1930, pp. 249-250 
and June, pp. 45-66. 

Apr.: technical points 
associated with production of 
sound steel ingots for rolling 
mills; various methods employed; 
influence of nozzle design; ladle 
linings. June: Relation of length 
to cross-section; production per 
mold varies; tun-dish casting. 

Heterogeneity of an Ingot Made 
by the Harmet Process, A. Kriz. 
Engineering (Lond.), vol. 130, no. 
3381, Oct. 31, 1930, pages 565-567, 
figs. 

Abstract of paper read before 
Iron and Steel Inst. at Prague. 
Sept. 13, 1930, previously indexed 
from Foundry Trade JL, Sept. 25, 
1930, and Iron and Coal Trades 
Rev., Sept. 19, 1930. 

Corner Ghost in Steel Ingots, S. 
Maita. Blast Furnace and Steel 
Plant, vol. 18, no. 11, Nov. 1930, 
pages 1701-1705, 16 figs. 

Causes and remedies for corner 
segregation; relation between cor- 
ner ghosts and internal cracks; 
cooking conditions and solidifica- 
tion mechanics; chromium has 
tendency to assist in formation of 
corner ghosts, while molybdenum 
tends to prevent it. Abstract of 
paper delivered before (Brit.) 
Iron and Steel Inst., previously in- 
dexed from advance paper. 


STEEL MANUFACTURE 

Common Errors in Steel Mak- 
ing, W. Lister. Metallurgia 
(Lond.), vol. 1, nos. 5 and 6, Mar. 
1930, pp. 200-202 and 214, Apr., 
pp. 247-249, 5 figs. 

Mar.: Ingot casting; casting car 
wheel centers; casting ladle; noz- 
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zie brick; ladle stopper. Apr.: 
Careful supervision of ingot stock 
and manner in which it is ar- 
ranged and protected on stocking 
ground is emphasized. (Continu- 
ation of serial.) 

BESSEMER PROCESS. The 
Preparation of the Metal for Steel 
Castings in the Converter, J. Leon- 
ard. Foundry Trade Jl. (Lond.), 
vol. 42, no. 722, June 19, 1930, 
pp. 458-459, 2 figs. 

Principle of operation of con- 
verter; chemical reactions in con- 
verter; methods to use for sue- 
cessful operation. 

BESSEMER PROCESS. The Fu- 
ture of the Side-Blown Converter 
in the Steel Foundry, J. Desch- 
amps. Foundry Trade Jl. (Lond.), 
vol. 43, no, 724, July 3, 1930, p. 
14. 

Factors upon which advisability 
of installing converter plant de- 
pends; comparison of process 
with open-hearth and electric fur- 
nace, 

CHEMISTRY. Estimation of Re- 
action Possibilities in Manufacture 
of Steel with Aid of Physico- 
Chemical Data (Die Beurteilung 
der Reaktionsmoeglichkeiten bei 
der Stahlerzeugung, etc.),  H. 
Schenck. Stahl und Eisen (Dues- 
seldorf), vol. 27, no. 3, July 3, 
1930, pp. 953-965 and (discussion) 
966, 20 figs. 

Notes on “actual” and “best” 
utilization values of reactions and 
their relations to extent and trend 
of chemical conversion; total con- 
centration and concentration of 
free slag constituents; bearing of 
best utilization values of manga- 
nese, phosphorus and sulphur re- 
actions on slag composition and 
temperature; conclusions with re- 
gard to oxygen absorption of 
metals. 

DENSITE ADDITION. Cleaner 
Steel of Better Quality Claimed for 
Special Process. Jron Age, vol. 
125, no. 26, June 26, 1930, pp. 
1894-1896, 10 figs. 

Effect of addition of densite 
which consists of intimate, finely 
divided mixture of carbon and 
other chemicals to molten steel; 
it is said to reduce, eliminate or 
control solid-non-metallic inclu- 
sions and other deleterious con- 
stituents so as to change or modi- 
fy structural characteristics, there- 
by giving to carbon steel values 
comparable with those of some 
of alloy steels and further aug- 
menting present alloy-steel values. 

ELECTRIC PROCESS.  Electro- 
lytic Steel (Ilferro elettrolittico), 
Rk. B. Dupuis. Metallurgia Italiana 
(Milan), vol, 22, no. 11-12, Sept.- 
Oct. 1930, pages 855-869, 10 figs. 

Summary descriptions of vari- 
ous methods developed in Europe 
and United States with special ref- 
erence to method of Societa Itali- 
ana Metallurgia’ Elettrolitica; 
author sees no future for electric 
steel industry in peace time. 

OPEN HEARTH. Acid Open 
Hearth or Basic, K. R. Binks. Jron 
and Steel Industry, (Lond.), vol. 
4, no. 2, Nov. 1930, pages 53-54. 

Relative merits of acid and basic 
open-hearth steels with regard to 
specification requirements for ex- 
acting structural purposes; Ameri- 
can practice; outside elimination. 


Soaking Pits Without Checkers 
J. B. Nealey. Blast Furnace an 
Steel Plant, vol. 18, no. 11, Noy 
1930, pages 1707-1708, 3 figs. 

Design and performance dat 
of soaking pits in Upson Works o! 
Bourne-Fuller Co., Cleveland 
Ohio; checkers have been dis 
carded for refractory tile recup: 
rators or metallic air preheaters 
and intermittent reversal of firing 
and draft has been supplanted by 
one-way system; sketches give lor 
gitudinal section of five-hole soak 
ing pit; plan view of soaking pits 
showing location of gas burners. 

REFINING AGENTS. Develops 
Mixture for Purifying Carbon and 
Alloy Steels. J/ron Trade Revieu 
vol. 86, no. 26, June 26, 1930, pp. 
49 and 50, 4 figs. 

Value of alloy additions to steel; 
use of Densite as refining material, 
which consists essentially of in- 
timate finely divided mixture of 
carbon and other chemicals, pro- 
duced by Refined Steel Products 
Co., Pittsburgh. 

TEEMING PHASE. The _ Ingot 
Phase in the Manufacture of 
Rolled Steel Products, J. H. Hrus- 
ka. Rolling Mill Jl., vol. 4, no. 6, 
June 1930, pp. 309-312 and 318, 
5 figs. 

Discussion of steps in_ solidi- 
fication of steel ingots, and _ in- 
fluence of mold design on sound- 
ness of their structure. 


STEEL PROPERTIES 


Some Good Inexpensive Steels, 
R. N. Richardson. Mech. World 
(Manchester), vol. 87, no. 2269, 
June 27, 1930, pp. 601-603. 

It is, perhaps, not so well 
known that there are a number 
of steels which are cheap and are 
capable of giving remarkably good 
mechanical properties; list of 
various steels of different com- 
positions with their mechanical 
properties is given. 


STEEL TESTING 


MACHINABILITY. Machining 
Properties of Some Cold-Drawn 
Steels, O. W. Boston. Am. Soc. 
Mech. Engrs.—Advance Paper, no. 
9, for mtg., Dec. 1-5, 1930, 12 
pages, 22 figs. 

Results of machining tests on 13 
cold-drawn screw-stock steels and 
2 cold-drawn stainless steels; force 
required to remove chip by plane! 
tool; energy required to remove 
chip by single-tooth milling cut- 
ter; torque and thrust developed 
by % in. diam. drill; penetration 
of % in. diam. drill under con- 
stant feeding load; correlation o! 
tests with Brinell, Rockwell, and 
scleroscope hardness and struc 
ture of each bar. 

STIFFNESS. Precision Stiffness 
Meter, D. A. Oliver. Jl. Sci. /n- 
struments (Lond.), vol. 7, no. 1", 
Oct. 1930, pages 318-322, 1 fig. 

Meter suitable for measuring 
large variety of stiffness is ce 
scribed; deadweight loading 1s 
employed deflections art 
measured by screw-gage, contact 
being indicated electrically; its ap- 
plication to number of problems 
is pointed out and some typica! 
stiffness measurements are givé 

(Continued on page 164) 
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No. 275 DRAW. TEMP. 


For}f low-temperature temper- 
ing. Melts rapidly at 2750° fF 
Usable working range so. 
1200° F. 


No. 6 LIQUID HEAT 


Produces a very thin and vers 
hard case on the work by a 
combined carburizing and nit 
riding action. Melts quickly 
at 1050° F. Usable at 1650° F 


No. 300 LIQUID HEAT 


a clear solution when 

is very fluid and heat« 

more rapidly Has no carbur 

izing action. Melts at 1050 
Usable to 1650° F. 


Forms 
melted; 


N. D. LIQUID HEAT 


N. D. means non-decarbon- 
izing. This product will 
neither carburize nor decar- 


burize the work if it is treated 
regularly with Houghton’. 
Salt Bath Rectifier. Melts at 
1200° F., usable to 1700° F 


HOUGHTON'S SURFACE 
HARDENING BLOCKS 


Are one -ounce blo« ke “ hich 
melt at 1200° F. and are us- 
able to 1700° F The bath 
has a rapid carburizing ac- 
tion and produces hard 
tough case. 


HOUGHTON 'S SURFACE 
HARDENING POWDER 


powdering the 


Blocks, 


Is made by 
Surface Hardening 
and is intended for use where 
a product in powdered form 
is more desirable. It is used 
extensively for «sprinkling on 
parts in an open furnace to 
produce a thin but very hard 


case 


PIT TING 
SCALING 


ORK is always clean and 
heated in 


bright when 


Houghton’s Liquid Baths 
‘Draw Temp”, and “Liquid 


Heat”. 
is your guarantee against scal- 


Their extreme purity 


ing or pitting of the work. 


The smooth, bright surface of 
finely finished parts pre- 
served, and skin decarburiza- 
tion is eliminated. 


There are eight varieties of 
Houghton’s Baths. 
One of them is the answer to 
your liquid heating problem! 


Liquid 


PHILADELPHIA, 


PA. 


AND ALL OVER THE WORLD — 


STRESSES. Use of Telemeters 
for Measurement of Stresses iy 
Structures (Die Verwendung vor 
Telemetern zu Spannungsmessung 
en an Bauwerken), F. Treiber. 
Bauingenieur (Berlin), vol. 11, no 
37, Sept. 12, 1930, pages 633-636 
14 figs. 

Description of instrument de 
veloped by U. S. Bureau of Stand 
ards and report on German tests 
of this instrument by Probst, at 
Karlsruhe Institute of Technology 

Internal Stresses in Hollow Cy! 
inders of Tool Steel Estimated, ¢ 
V. Green. Jron Age, vol. 126, no. 
20, Nov. 13, 1930, pages 1378-1380 
3 figs. 

Estimation of internal stress on 
quenched hollow cylinders of car 
bon tool steel; two methods ar: 
submerged flushing and flushing 
at holes, when quenching; in first 
at holes of such cy! 


case, stresses 

inders are either tangential ten 
sion or tangential tension and 
compression combined; in othe: 
case, stresses are uniformly tan 


gential compression; “super-tools” 
result from quenching at hole. Ab- 
stract of paper presented before 


the American Society for Steel 
Treating. 

Fatigue Tests of Large Speci- 
mens, R. E. Peterson. Am. Soc. 


for Testing Matls.—Proc., part 2, 
vol. 29, 1929, pp. 371-379, 12 figs. 

Article indexed in Engineering 
Index, 1929, p. 1160, from Advance 
Paper for mtg., June 24-28, 1929. 

Nose Formed by Tool in Cut- 
ting Metal is Built Up at Any 
Speed. Automotive Industries, vol. 
62, no. 26, June 28, 1930, p. 981-2. 

Review of paper by O. W. Bos- 
ton, presented at Machine Shop 
Practice Session of American So- 
ciety of Mechanical Engineers, De- 
troit, on tests with different angle 
tools on different materials. 

Flow Characteristics of Special 
Fe-Ni-Cr Alloys and Some Steels 
at Elevated Temperatures, H. J. 
French, W. Kahlbaum, and : 
Peterson. U. S. Bur. of Standards 
—Jl. of Research, vol. 5, no. 1, 
July, 1930, pp. 125- 183, 52 figs. 

Results of “creep” tests at dil- 
ferent temperatures are given for 
commercial alloys of nickel, chro- 
mium, and iron, both with and 
without tungsten, and low chro- 
mium steels containing also tung- 
sten, vanadium, or molybdenum, 
carbon steel, 342 per cent nickel 
steel and low nickel chromium 
steels. 

MACHINABILITY. 
ity and Strength Properties o! 
Steel and Cast Steel ‘Die Zerspan- 
barkeit und die Festigkeitseigen- 
schaften bei Stahl und Stahlguss), 
A. Wallichs and H. Dabringhaus. 
Maschinenbau (Berlin), vol. 9, no. 
8, Apr. 17, 1930, pp. 257-262, 16 
figs. 

Machinability test data plotted 
on semi log payer show that doub- 
ling of feed reduces permissib| 
cutting speed twice as much as 
doubling of chip thickness; re- 
sults of tests give basis of chart 


Machinabil- 


for determining cutting speed 
from Brinell hardness tensil 


strength. 
Relationships Between Rockwe!! 


(Continued on page 166) 
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VANADIUM STEELS 


FERRO -ALLOYS 
of vanadium, silicon, 
chromium and tita 
nium; silico-man- 
Ranese, tungsten 
and molybdenum, 

roduced by the 
fanadium Corpora- 
tion of America, are 
used by steel makers 
in the production of 
high - quality steels 


This 3-Ounce Bit 


Carries All the Load... 
The Steel Is Chrome-Vanadium 


NLY a few ounces of steel, 

but the screw driver bits 
used with Hercules Portable 
Screw Drivers carry the entire 
power load. They turn at speeds 
up to 600 r. p. m., and are subject 
to severe torsional strain and 


shock. 


To fit the screw slots, the points 
of the bits must be thin in section. 
Yet they must have adequate 
strength and toughness to absorb 
the abuse without deformation 
or fracture. 


To meet these unusual and severe 
service conditions, The Buckeye 
Portable Tool Company of 
Dayton, Ohio, manufacturers of 
Hercules Portable Air Tools, 


employs Chrome-Vanadium 
Steel for screw driver bits. 


What is your toughest job for 
steel? Are you seeking higher 
strength, greater toughness, 
superior shock- resistance and 
anti- fatigue qualities in parts of 
your product that are vital to 
dependable service? Our Metal- 
lurgists will gladly send complete 
data on types of Vanadium Steels 
which have proved their effi- 


ciency in severe service. Write us. 


VANADIUM CORPORATION 
OF AMERICA 
120 BROADWAY, NEW YORK, N. Y. 


CHICAGO PITTSBURGH DETROIT 
Straus Bldg Oliver Bldg Book Tower 
Plants at 
Bridgeville, Pa., and Niagara Falls, N. Y. 


Research and Development Laboratories at 
Bridgeville, Pa. 


for strength, toughness and durability 


inuary, 1931 
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and Brinell Numbers, S. Petrenko. 
U.S. Bur. of Standards—Jl. of Re- 
search, vol. 5, no. 1, July, 1930, 
pp. 19-50, 13 figs. 

Comparative Rockwell and 
Brinell tests were made on great 
variety of ferrous and nonferrous 
metals; equations were used as 
guides in finding empirical for- 
mulas which fitted most closely 
values determined experimentally; 
of all experimental values obtained 
in this investigation very few 
differed by more than 10 per cent 
from values obtained from these 
empirical equations. 


STEEL TREATING 

HEAT TREATING.  Heat-treat- 
ing Furnaces Distributed in Line 
of Machine Shop Production, H. 
E. Scarbrough. J/ron Age, vol. 126, 
no. 6, Aug. 7, 1930, pp. 357-359, 
2 figs. 

Description of operation and 
layout of heat treating facilities at 
plant of Caterpillar Tractor Co., at 
Peoria, Ill.; 24 General Electric 
furnaces with total connected load 
of 2745 kw. are used; plant will 
average between 8 and 10 Ib. of 
heat treated parts per kilowatt 
hour. 

HEAT TREATING. Methods and 
Equipment of a Modern Heat 
Treating Plant, E. Taylor. West. 
Machy. World, vol. 21, no. 8, Aug. 
1930, pp. 332-333, 4 figs. 

Description of equipment and 
methods at plant of Cook Heat 
Treating Co. of Los Angeles. 


STELLITE 

The Manufacture and Uses of 
Stellite, C. W. Drury. Can. Min. 
and Met, Bul. (Montreal), no. 219, 
July 1930, pp. 930-944 and (dis- 
cussion) 945-947, 8 figs. 

Note on manufacture of stellite., 
alloy of cobalt, chromium, and 
tungsten, with about 2.75 per cent 
carbon; Rockwell hardness, breaks 
microscopic, and lathe tests, for 
culling tools; stellite cast in form 
of stelliting rod is also subjected 
to fluidity and abrasion _ tests; 
physical and chemical properties; 
grades and analyses; uses and ap 
plications in industry. 


STRENGTH OF MATERIALS 


Safety and Stresses in Calcula- 
tion of Machine Parts (Sicherheit 
und Beanspruchung bei der Be- 
rechnung von Maschinenteilen), 
F. Roetscher. Maschinenbau (Ber- 
lin), vol. 9, no. 7, Apr. 3, 1930, 
pp. 225-229, 12 figs. 

Description of method of de- 
termining permissible stresses for 
various loads; yield stresses, fa- 
tigue effects, and safety factors. 

CABLES. Reliability of Cold- 
Drawn Bridge Wire Assured by 
Recent Test, L. S. Moisseiff. Eng. 
News Rec., vol. 105, no. 3, July 17, 
1930, pp. 93-95, 3 figs. 

Report on tests carried out at 
Lehigh University on cold-drawn 
bridge wire which replaced failed 
heat-treated wire for Ambassador 
bridge at Detroit and Mount Hope 
bridge at Providence, R. I.; new 
wire subjected to tension, creep 
tests, rate of creep curves for cold 
drawn wire; effect of mishand- 
ling; low temperature tests. 
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STRIP MILLS 


Strip Steel Mill of the Acme 
Steel Co., J. B. Nealey. Blast Fur- 
nace and Steel Plant, vol. 18, no. 8, 
Aug., 1930, pp. 1277-1279, 3 figs. 

Description of equipment and 
manufacturing process of Acme 
Steel Co., Chicago, Ill., for making 
hot and cold rolled strip steel; 
automatical installation anneals, 
cools, pickles, washes and galva 
nizes strip steel continuously. 


TEMPERATURE STRESSES 


Thick-Walled Tubes and Cylinders 
Under High Pressure and Temper- 
ature, R. W. Bailey. Engineering 
(Lond.), vol. 129, nos. 3361 and 
3362, June 13, 1930, pp. 772-773 
and June 20, pp. 785-786, 4 figs. 
June 13: Treatment of subject 
utilizing information now avail- 
able; behavior of material; be- 
havior of thin cylindrical tubes. 
June 20: Stress distribution and 
creep of thick-walled cylinders 
under internal pressure. (To be 
continued.) 
TEMPERATURE STRESSES 
Thick-Walled Tubes and Cylinders 
Under High Pressure and Temper- 
ature, R. W. Bailey. Engineering 
(Lond.), vol. 129, no. 3363, June 
27, 1930, pp. 818-819, 2 figs. 
Thick cylinder under internal 
pressure with heat transmission 
through wall; author’s tests upon 
tubes indicate that solid cylindri- 
cal test piece should behave as if 
composed of number of elemen- 
tary concentric tubes undergoing 
rates of creep in shear propor- 
tional to their radii. (Concluded.) 


THERMOMETERS 


Temperature Measurements with 
the Platinum Resistance Ther- 
mometer up to 1100 Deg. (Ueber 
die Temperaturmessung mit dem 
Platinwiderstandsthermometer bis 
1100 Deg.), H. Moser. Annalen der 
Physik (Berlin), vol. 6, no. 7, Oct. 
8, 1930, pages 852-874. 

Report from Government Insti- 
tute of Engineering Physics of 
Germany giving description of 
thermometer and method of its 
use; results of tests of thermom- 
eter; discussion of changes in 
physical nature of platinum pro- 
duced by high temperatures and 
their effects on measurements; 
precision of platinum-platinum- 
rhodium thermocouple at high 
temperature. 

Selection of Portable Pyrome- 
ters (Die Wahl tragbarer Pyrome- 
ter), Huetter. Giesserei (Duessel- 
dorf), vol. 17, no. 28, July 11, 
1930, pp. 673-677, 7 figs. 

Hand pyrometers suitable for 
foundries and metallurgical plants 
are discussed with reference to 
scientific principles of design, ad- 
vantages and disadvantages. 


TOOLS 


DRAWING AND FORMING. 
Drawing and Forming Tools, W. 
Richards. Mech. World (Man- 
chester), vol. 88, no. 2270, July 4, 
1930, pp. 8-10, 4 figs. 

Details of design of simpler 
types used in production of cups 
on shells from flat circular disks. 
(To be continued.) 


TORSION TESTING 


New Power  Torsionmete: 
Times Trade and Eng. Sup; 
‘Lond.), vol. 26, no. 626, July 5 
1930, p. 402. 

New apparatus developed fo 
neasuring torsion of shafts unde 
oad works by means of elongatio 
of steel thread, stretched out alon 
shafting and fixed to it by tw 
brackets which are themselve 
fixed to two wrought-iron ring 
on shafting at definite distanc: 
from each other; designed by k 
Maihak of Hamburg. 


TUBES 

BENDING. Bending of Curved 
Tubes, W. Hovgaard. Nat. Acad 
of Sciences—Proc., vol. 16, no. ( 
June 1930, pp. 444-451, 5 figs. 

Brief outline of tests, and prin 
cipal results, to determine dis 
placement of ends of pipe bend 
when subject to compressive end 
forces; new method of determin 
ing transverse strains was devel 
oped. 

STRENGTH. Hydraulic Tests 
of Thick-Walled Cylinders, H 
Klein. Mech. World (Manches 
ter), vol. 87, no. 2267, June 13, 
1930, p. 559, 3 figs. 

Experiments undertaken t 
study hardening and strengthen- 
ing effect produced in tube by 
subjecting them to preliminary en- 
largements beyond their elastic 
limits. Abstract translated from 
Kaiser-Wilhelm Institut fuer Eis 
enforschung. 


TUNGSTEN CARBIDE 


Tungsten Carbide—the First 
Product of a New Metallurgy, G. 
J. Comstock. Jron Age, vol. 126, 
no. 20, Nov. 13, 1930, pages 1381 
1383. 

Manufacturing methods in com 
pacting and heat treating; heat 
conductivity of cemented tungsten 
carbide is approximately 0.21 in 
cm. gm. sec.; electrical conductiy 
ity; magnetic permeability; com- 
pressive strength more than 500,- 
000 Ib. per sq. in. Abstract of 
paper read before Nat. Metal Con 
gress. 

Carboloy Tool Applications at 
the Haughton Elevator and Ma- 
chine Co., C. W. Bennett, Carboloy 
vol. 2, no. 6, Aug., 1930, pp. 2-5, 4 
figs. 

Notes on application of carboloy 
tools at plant at Toledo, Ohio, for 
turning of cast iron and semi 
steel; data on drilling slate with 
carboloy flat drill. 

Carboloy Tool Applications at 
The Studebaker Corp. of America 
H. R. Wentzell. Carboloy, vol. 2, 
no. 6, Aug., 1930, pp. 8-15, 14 figs. 

Outline of application of some 
carbide cutting tools for turning 
camshafts, aluminum pistons, 
valve guide bushings; sketches i!- 
lustrate dimensions and shape of 
tools; data on performance and 
savings are given. 

Widia Tungsten Carbide Tools 
R. D. Prosser. West. Machy. World 
vol. 21, no. 6, June, 1930, pp. 256 
and 237, 11 figs. 

Strength, speed, chip pressur 
clearance angle, cost and othe! 
factors are considered; special ap 

(Continued on page 168) 
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plicatives are suggested. (Continu- 
ation of serial.) 

Practical Uses of Widia Tool 
Metals (Widia-Werkzeugmetall in 
der Technik), A. Fehse. Werk- 
stattstechnik (Berlin), vol. 24, no. 
9, May 1, 1930, pp. 237-244, 40 figs. 

Description of experiences made 
in use of Widia tool metal plates 
and tips; application to various 
kinds of tools are illustrated. 

Widia Lathe Tools (Widia-Dreh- 
meissel), B. Deja. Werkstattstech- 
nik (Berlin), vol. 24, no. 20, Oct. 
15, 1930, pages 559-562, 16 figs. 

Important points in preparation 
and use of tools; table gives data 
on proper cutting angles for differ- 
ent materials; temperatures in 
brazing of tips; sketches illustrate 
testing gages for tools. 


WELDING 


Tests of Combined Action of 
Riveted Joints with Welded Seams 
(Versuche ueber das Zusammen- 
wirken von Nietverbindung und 
Schweissnaht), H. Kayser. Stahl- 
bau (Berlin), vol. 3, no. 13, June 
27, 1930, pages 145-147, 5 figs. 

Laboratory tests of riveted joints 
reinforced with welded seams, in 
connection with proposed strength- 
ening of existing riveted-steel 
bridge, have demonstrated advis- 
ubility of increasing strength of 
riveted joints with welding around 
edge of riveted plate. 

CORROSION, The Effect of 
Contamination by Nitrogen on the 
Structure of Electric Welds, L. W. 
Schuster. Engineering (Lond.), 
vol. 130, no. 3380, Oct. 24, 1930, 
pages 538-540, 4 figs. 

Result of those portions of in- 
vestigation dealing with atmos- 
pheric contamination and with 
structure of welds made in differ- 
ent gases. Paper presented before 
Iron and Steel Inst., Prague, Sept. 
15-16, 1930. 

ELECTRIC WELDING. Pro- 
ducing Electric Welded Pipe, A. 
H. Allen, Steel, vol. 87, no. 7, Aug. 
14, 1930, pp. 43-46, 9 figs. 

Description of manufacturing 
srocess and equipment of Repub- 
ic Steel Corp. for forming and 
butt welding 8-in. pipe by new 
process at 40-60 ft. per min.; 
notes on mechanical tests; micro- 
photographs show structure at 
various places of pipe. 

SHEET IRON. Quality of Weld- 
ed Seams of Sheet Iron (Die Guete 
der Schweissnaehte an_ Eisen- 
blechen), G. Oehler. Werkstatts- 
technik (Berlin), vol. 24, no. 20, 
Oct. 15, 1930, pages 549-553, 11 
figs. 

Comparison of quality of differ- 
ent types of welds by testing for 
tensile strength; minimum over- 
lap admissible stresses and effect 
of other dimensions; quality of arc 
welding and oxyacetylene weld- 
ing. 

STAINLESS STEEL. Welding 
of Rustless Steels is Making Prog- 
ress, L. W. Hostettler. Jron Age, 
vol. 126, no. 20, Nov. 13, 1930, 
pages 1376-1377. 

Experiences and method of Al- 
legheny Steel Co.; welding of 
straight chromium iron; electric 
are for welding “18-8” alloy, ex- 
cept on no. 14 and lighter gage 
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sheets, for which gas welding Is 
more practical; need of annealing 
depends on use of part; practice 
of Ford Company. Abstract of ad- 
dress before Am. Welding Soc. 

TESTING. New Evaluation of 
Bend Test, W. B. Miller. Acetylene 
Jl. vol. 32, no. 5, Nov. 1930, pages 
159-160, 5 figs. 

Proposed method of quantitative 
bend testing; preparation of speci- 
mens; A. S. T. M. specifications for 
conducting bend tests; data show 
difference in bend without differ- 
ence in tensile properties; meas- 
ured ductility of different welds in 
tension and bending; elongation 
in bend test of bars of two steels 
of various dimensions; effect of 
speed of closing bend; data war- 
rant that bend test for welds be 
evaluated by measuring per cent 
elongation of outside fibers, rather 
than angle of bend. Paper pre 
sented before Am. Welding Soc.. 
Sept. 1930. 

Use More Welded Structural 
Steel in United States, F. P. Me- 
Kibben. Steel, vol. 87, no. 6, Aug. 
7, 1930, pp. 48-50. 

Typical application of welding 
in bridges and buildings is dis- 
cussed; data on_ stresses and 
method of calculating and prac- 
tical application of stress adjust- 
ment are given; notes on building 
code specifications. 

Welding Processes. Times Trade 
and Eng. Supp. (Lond.), vol. 26, 
no. 627, p. 428. 

Several forms of electric and 
gas welding supply; rapid and 
economical method of jointing 
metals; of numerous’ processes, 
metallic arc welding has by far 
widest application; methods of re- 
designing casting to form of 
welded structure; table shows 
some economies actually effected 
by replacing castings by welded 
structures of steel. 

International Acetylene 
Congress, Engineering (Lond.), 
vol. 130, no. 3366, July 18, 1930, 
pp. 78-79. 

Account of Tenth International 
Congress of Acetylene and Auto- 
genous Welding, held at Zurich on 
July 9 to 12; sections dealt with 
carbide of calcium; acetylene, 
oxygen and combustible gases; 
autogenous welding, oxyacetylene, 
electric and other processes; ap- 
plications of welding; metal cut- 
ting with gases; and regulations to 
ensure safety in working. 


WELDED JOINTS ENAMELING 


Formation of Enamel Blisters on 
Welded Joints (Die Bildung von 
Emailblasen auf Schweissnaeh- 
ten), F. Goldman. Elektro- 
schweissung (Braunschweig), no. 
7, July, 1930, pp. 136-139, 7 figs. 

Summary of seven causes known 
so far for formation of blisters on 
resistance welded seams; forma- 
tion of carbon on granular limits 
is eighth cause unknown until 
now; directions for prevention of 
blister formation. 


WIRE 


ANTI-FRICTION BEARINGS. 
Anti-Friction Bearings the 
Equipment for Making Wire, F. 
Waldorf. Wire, vol. 5, no. 7, July, 


1930, pp. 270-271 and 291. 
Roller bearings on roughing and 

finishing stands, drawing blocks 

stranders and other machines. 

Electro-Galvanizing at Oakfield 
Steel-Wire Works. Jron and Coa! 
Trades Rev. (Lond.), vol. 121, no 
3255, July 18, 1930, pp. 77-79, & 
figs. 

Reconstruction of wire drawing 
department; operation of contin 
uous galvanizing machine de 
signed for wires from 6 to 20 
gage; advantages of process; spec 
ification for testing of galvanized 
coatings. 


WROUGHT IRON 


A. M. Byers Company Plant in 
Operation, C. Longenecker. Blas‘ 
Furnace and Steel Plant, vol. 18 
no. 11, Nov. 1930, pages 87-102 
37 figs. 

Layout and manufacturing 
methods of new $12,000,000 plant 
located at Economy, Pa.; floor: 
plan of melting department, proc 
essing circle, slag furnaces, 800 
ton press and 40-in. blooming 
mill; boiler and gas produce: 
house; layout showing 46-in. uni 
versal mill, annealing furnace, 
transfer tables, hot bed, shear 
etc.; list of equipment and con 
tractors. 


X-RAYS 


METALS ANALYSIS. X-Rays 
and Metals. Metallurgist (Supp. 
to Engineer, (Lond.), Aug., 1930. 
pp. 114-115. 

Use of X-ray methods has done 
much to advance knowledge of 
metals and alloys; nor can there 
be any doubt as to prospects of 
further progress along same road; 
at same time, this new weapon of 
research is at present very fre 
quently handled by _ physicists, 
who are at times apt to ignore 
older methods of investigating 
metals and great mass of data 
which these have already estab 
lished. 

X-RAY ANALYSIS. X-Ray Ex 
amination of Commercial Galva 
nized Iron by a Modified Reflec 
tion Method, C. W. Stillwell and 
G. L. Clark. Indus. and Eng. 
Chem., vol. 2, no. 3, July 15, 1930, 
pp. 266-272, 4 figs. 

Modified Technique for obtain 
ing diffraction patterns by reflec 
tion has been described, this 
method being particularly suitable 
for metals and alloys. Paper read 
before Am. Chem. Soc., Apr. 7-11 
1930. 

X-RAY. Literature on the Use 
of X-Ray, V. S. Polansky. Heat 
Treating and Forging, vol. 16, no 
7, July, 1930, pp. 876-880. 

Bibliography of literature avail 
able in Carnegie Library of Pitts 
burgh up to May, 1930, on x-ra) 
examination of ferrous metals and 
alloys. 

Literature on the Use of th 
X-Ray, V. S. Polansky. Hea! 
Treating and Forging, vol. 16, n 
8, Aug. 1930, pp. 1011-1014. . 

Bibliography of literature avai! 
able in Carnegie Library of Pitts 
burgh up to May 1930 on X-ray 
examination of ferrous and meta 
alloys. (Continuation of serial 
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